Aviation Week 


December 5, 1960 


and Spate t ethnology 


Special Report 
On German 
Industry 







No mistaking Kaynar’s new stake nut— it’s miniaturized 

The new Keylock® Miniature Stake Nuts bear the unmistakable mark of Kaynar’s leadership in aerospace fastener 
weight and space savings. These new miniatures answer the critical need for installed reliability of threaded elements 
in minimum thickness materials... can save you up to 33% of hardware weight. Additional savings can accrue as 
a result of thinner parent material requirements (.030 minimum thickness for Kaylock Non-Floating Stake Nuts, 
.040 minimum for Floating Stake Nuts.) 

Easier and Quicker to Install. No flaring of the nut shank is required. The pressure used in installation results 
in a cold flow of the parent material. This interlock of the nut and the mating material, in a smaller installation hole, 
provides greater structural integrity. Staking action of the Kaylock self-locking nut provides maximum retention 
against push-out and torque-out. The new series is available in miniature and regular configurations, both floating and 
non-floating. Write today for the new Kaylock Stake Nut Brochure, or contact your Kaynar representative. 
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Standardizing G.S.E.? It's Standard Operating 

Procedure at GAC. Design philosophy which insists on reducing the 
number of units to meet the support requirements for each new system is Standard 
Operating Procedure at Goodyear Aircraft. Shown here are examples of GAC-built 
ground support equipment which benefits from this standardization approach. 
Diverse as the requirements are, each unit has been developed to perform the 
functions of many units. If you are interested in reducing the problems of logistics 
on your GSE requirements, let us find the common denominator. Write Goodyear 
Aircraft Corporation, Dept. 916AX, Akron 15, Ohio, or Litchfield Park, Arizona. 
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Five European NATO nations will produce the U.S. Army 
Hawk missile as the primary ground-to-air defense weapon 
in Western Europe. Raytheon, developer and prime contrac- 
tor in the U.S. for the Hawk, is supplying technical assist- 
ance to manufacturers selected by these NATO countries. 
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AVIATION CALENDAR 


Dec. 12-15— Atomic Industry Exhibition, 
California Masonic Memorial Temple. 
San Francisco, Calif. 

Dec. 13-15— Tenth Annual Eastern Joint 
Computer Conference. Hotel New Yorker 
and Manhattan Center, New York, N. Y. 

Dec. 16— Army Aviation Contract Services 
Symposium, National Aeronautical Serv- 
ices Assn,, Mayflower Hotel. Washing, 
ton. D. C. 

Dec. 16— Fifth Convertible Aircraft Con- 
gress, Convertible Aircraft Pioneers, Cos- 
mos Club. Washington. D. C. 

Dec. 17— 2-itli Wright Brothers Lecture, 
Natural History Bldg., Smithsonian In- 
stitution, Washington, D, C. 

Dec. 26-31-1 27th Meeting. American As- 
sociation for the Advancement of Science, 
New York, N. Y. 

Dec. 28-30-Seventh King Orange Inter- 
national Model Plane Meet, Miami. Fla. 

Jan. 9-11— Seventh National Symposium on 
Reliability and Quality Control. Belli- 
vue-Stratford Hotel, Philadelphia, Pa. 

Jan. 9-13— International Congress and I m- 
position, Society of Automotive Engi- 
neers. Cobo Hall, Detroit. Mich, 

Jan. 1 5-18-1 3th Annual Convention. Ilcli- 

Haddonfidd.N. y C ' ,a ' ' trr? 

Jan. 16-18— Seventh Annual National Meet- 
ing, American Astronautical Society, Dal- 
las, Tex. 

Jan. 17-19-Winter Instrument-Automation 
Conference & Exhibit. Instrument Soci- 
ety of America, Jefferson Hotel and Kiel 
Auditorium, St. Louis, Mo. 

Jan. 23-25— 29th Annual Meeting, Institute 
of the Aeronautical Sciences, Hotel Astor. 

(Continued on page 6) 
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Long 

Before 


Countdown... 


Throughout assembly and long before 
Countdown, special purpose computers and Test 
Stations compare performance to preset limits. 
High speed printers convert digital output into 
intelligence which can be used for analysis of 
gn and performance characteristics. 


Anclcx'”- Corporation has earned a place in 
program with the unequalled reliability of it 
High Speed Printers, and Anclex Systems 
ision is qualified, by ten years as an 
engineering team, to design the specialized 
Ironies required to bring data source 
information to the Printer in a form it can us 
This and other experience in the application o 
digital techniques enables Anclcx engineers 
solve many special problems arising from nev 
military and industrial developments. 


this 



for further information, write or telephone 

ANelex corporation 


T., BOSTON 14, MASS. 
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The one helicopter FAA-certificated for instru- 
ment flight: Cessna CH-1C First helicopter to meet the 
exacting IFR requirements of FAA, the CH-1C is practical not only for 
what it does but for how it does it. Through clean configuration — plus its 
simple mechanical stabilization — the CH-IC combines low initial cost, low 
upkeep cost, ease of operation. Now helicopter instrument training and 
all-visibility liaison at last can be considered economical. 



World’s most experienced makers of utility military aircraft 


AVIATION CALENDAR 


(Continued from page 5) 

New York, N. Y. Honors Night Dinner, 
(an. 24. 

Feb. 1-3— Second Winter Military Elec- 
tronics Convention, Institute of Radio 
Engineers, Biltmorc Motel. Los Angeles. 

Feb. 1-3— Solid Propellants Conference. 
American Rocket Society. Salt Lake City. 

Feb. 15-17— International Solid-State Cir- 
cuits Conference. Institute of Radio En- 
gineers, Sheraton Hotel, Philadelphia. 

Mar. 5-9— Sixth Annual Gas Turbine Con- 
terence and Exhibit. American Society of 
Mechanical Engineers. Shorcliam Hotel. 
Washington, D. C. 

Mar. 9-10— Second Symposium on Engineer- 
ing Aspects of Magnctohvdrodvnamics, 
University of Pennsylvania. Philadelphia. 

Mar. 9-10— Flight Propulsion Meeting. In- 
stitute of the Aeronautical Sciences, 
Cleveland. Ohio (classified). 

Mar. 12-16— Aviation Conference, American 
Society of Mechanical Engineers, Statler- 
llilton. Los Angeles. Calif. 

Mar. 13-15— Flight Testing Conference, 
American Rocket Society, Los Angeles. 

Mar. 13-16— Test. Operations and Support 
Conference, American Rocket Society. 
Biltmorc Hotel. Los Angeles, Calif. 

Mar. 16-18— Fifth National Conference on 
Aviation Education. Mayflower Hotel, 
Washington. D. C. 

Mar. 20-23— International Convention. In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel. New York. N. Y. 

Mar. 20-24-1961 Western Metal Exposi- 
tion. American Society for Metals. Pan- 
Pacific Auditorium, Los Angeles, Calif. 

Apr. 4-6— International Symposium on Elec- 
tromagnetics and Fluid Dynamics of Gas- 
eous Plasma. Polytechnic Institute of 
Brooklyn. Brooklyn, N, Y. 

Apr. 5-7— Lifting Re-entry Vehicles: Struc- 
tures, Materials A' Design, American 
Rocket Society, Palm Springs. Calif. 

Apr. 17-28 — 14 th Technical Conference, 
International Air Transport Assn., Queen 
Kli/.lbcth Hotel, Montreal, Canada. 

Apr. 18-20— Symposium on Chemical Re- 
actions in the Lower and Upper Atmos- 
phere. Stanford Research Institute. Mark 
Hopkins Hotel, San Francisco. Calif. 

Apr. 20-22— General Meeting. American Me- 
teorological Society with the American 
Geophysical Union, Washington, D. C. 

Apr. 26-28— Liquid Rockets. Propellants 
and Combustion Conference. American 
Rocket Society. Palm Beach Biltmorc. 
Palm Ikacli. Fla. 

Apr. 30-May 4— Seventh National Aero- 
Space Instrumentation Symposium, In- 
strument Society of America. Adolphus 
Hotel. Houston, Tex. 

May 8-10— National Aeronautical Electron- 
ics Conference. Institute of Radio En- 
gineers. Miami and Biltmorc Hotels, Day- 

May 9-11— Western Joint Computer Con- 
ference and Exhibit, Ambassador Hotel, 
Los Angeles. Calif. 

May 22-24-National Telemetering Confer- 
ence. Sheiaton Towers Hotel, Chicago, 111. 

May 26-Junc 4— 24th French International 
Air Show. Lc Bourgct, Paris, Fiance. 

Sept. 4-10—1961 Flying Display and Exhibi- 
tion. Society of British Aircraft Construc- 
tors. Famborough. England. 
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Raytheon Fire Control Radar System 
installed in newest missile destroyer 


Raytheon AN/SPG-51 fire control radars are oper- 
ational aboard the U.S.S. CHARLES F. ADAMS 
(DDG-2). As the Mark 74 Fire Control Systems 
Coordinator for the Bureau of Naval Weapons, 
Raytheon is carrying out serial production of the 
advanced design AN/SPG-51. 

The ADAMS, first destroyer built from the keel up 
to launch guided missiles, carries out its Anti -Air 
Warfare mission with TARTAR surface-to-air missiles. 
The radar tracks intruders and guides the missile even 
to low altitude targets despite the use of evasive 
tactics or electronic countermeasures. 


Each AN/SPG-51 consists of a single dish tracking 
and guidance radar. The radar tracks at long ranges 
with exceptionally low power. 

Upon assignment, AN/SPG-51 automatically ac- 
quires and tracks the target. Seconds before missile 
launch, the target is illuminated with a guidance 
beam. The missile homes on the reflected signal. 

The AN/SPG-51 features excellent sub-clutter 
visibility and exceptional techniques to resist jam- 
ming. Selected by the Bureau of Naval Weapons for 
guided missile applications, this is the first fire control 
radar of its type to be procured in quantity. 
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BRUNSWICK OFFERS COMPLETE CAPABILITY FOR AEROSPACE PROJECTS 


“Complete capability” sums up 
Brunswick's ability to produce re- 
sults at any stage of missile devel- 
opment. From in-house design and 
production to thorough testing, 
Brunswick brings to each new job a 
vast background in successful de- 
velopment of components and pri- 
mary structures. 1. In nose cones 
and radomes, Brunswick designs 
and materials can be tailored to 
meet rigorous new requirements for 
high temperature electrical and ab- 
lative purposes. 2. In wings and fins, 
Brunswick engineering allows new 
plastic structures and antennas 
utilized in combination for more de- 


sign freedom with maximum effi- 
ciency. 3. Missile bodies constructed 
by the Strickland “B” fiber glass 
filament-winding process offer ex- 
ceptional values in weight-strength 
ratios while meeting design require- 
ments for unusual shapes and sizes. 
4. Brunswick rocket motor cases con- 
structed by the Strickland “B” fiber 
glass filament-winding process 
consistently demonstrate superior 
properties, whether large or small. 
Pressure vessels designed by Bruns- 
wick can deliver an S/D ratio as 
high as 2,000,000. 5. Reflectors of 
metal honeycomb or plastic con- 
struction are designed and manu- 


factured to meet close tolerance and 
conform to the highest standards of 
quality and performance. 6. Ground 
radomes are readily available for 
ground support applications. Con- 
structed of solid laminate, honey- 
comb core, or foam, they are stand- 
ard production design at Brunswick. 
From the starting line, or at any 
stage of the development race, 
Brunswick’s complete capability is 
ready to make your ideas work 
faster and better. Call on Bruns- 
wick's ability to produce results. 
Brunswick Corporation, Defense 
Products Division, 1700 Messier 
Street, Muskegon, Michigan. 
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Double-shielded TRIAXIAL connectors 

for hi-current, pulsed circuit cable assemblies 



features .. .corona ratings through 45 kv d-c, or 35 kv pulsed d-c. Performance-tested at 
— 55°C under conditions of humidity, shock, vibration and salt spray without functional im- 
pairment. Bulkhead pressure-tested to withstand 75 psi. 

available . . , Air-to-Air and Air-to-Oil RECEPTACLES • Right Angle RECEPTACLES • 
Double end ADAPTERS • Field-assembled and Molded-to-Cable PLUGS • Waterproof 
RECEPTACLE CAP. 


OTHER CONNECTORS FOR CABLE ASSEMBLIES: TRIAXIAL - Hi-Current, low-Volloge, Attenuated Noite Radiator. 
• COAXIAL -Hi-Voltage, Low-Current, Corona Free • STANDARD MOLDED TYPES • SPECIAL CABLE ASSEMBLIES 


H. H. BUGGIE 
FACILITY 



OMATON DIVISION 


P. O. BOX 817, TOLEDO 1, OHIO 







412L Strengthens Air Defense By 
Integrating Airspace Management 


Rapid coordination of all phases of military 
airspace management is a major problem of air 
defense. This simulated operations room depicts 
the heart of the Air Force’s 412L Air Weapons 
Control System — a single, semi-automatic elec- 
tronic complex which coordinates radar stations, 
data processing and display centers and weapons 
bases into a unified network. 

Within seconds, 412L will provide the vital 
detection and tracking data to human decision 
makers. Precious time will be gained since compu- 


tations leading up to the final decisions will be 
done automatically. In addition, 412L is a highly 
flexible system designed for use throughout the 
Free World. It will operate in mobile as well as 
fixed environments. 

Currently going into prototype production, 
412L has already anticipated technological ad- 
vances. And, importantly, new equipment can be 
integrated into this versatile Air Weapons Con- 
trol System in the future, assuring a complex 
which will remain combat-ready for many years. 

, "Progress Is Our Most Important Product 










ructure of Ti-bordened 
\-286 showing Ti compound 
Wringers in Air Melt (above) and 
absence of such stringers in 
/ocuum Melt (below). 


GLEANER, MORE WORKABLE STEELS 

through A-L Vacuum MeltingTechniques 

What you can expect from A-L’s Consutrode^ 
Invac, and Invacutrode steels and alloys. 


If you have really critical applications, you need A-L's Consutrode, 
Invac, and Invacutrode steels and alloys, products of unique vacuum 
melting operations. These alloys provide a combination of improved 
metallurgical and mechanical properties. They give you the ultimate 
in complex high -temperature missile and aircraft superalloys . . . pro- 
vide the finest bearing steels, low alloy steels, stainless steels, tool 
steels . . . meet the most critical applications . . . withstand the worse 
service conditions. 

Here are a few of the specific advantages you get in A-L's vacuum 
melted materials: 

V Higher mechanical properties — fatigue strength, transverse 
ductility, toughness 

V Improved cleanliness and decreased gas content 

V Better hot and cold workability 

V Higher Reliability — Extended Life 

V Fewer Rejections — Decreased Part Cost 

A-L's modern melting techniques can be applied to help solve your 
problems. And these vacuum melted steels are in regular production, 
available now in all commercial mill forms and sizes. 

For further information on A-L's modern melting techniques and 
the advantages of Consutrode, Invac, and Invacutrode alloys, get 
the new booklet, "Modern Melting at Allegheny Ludlum." It’s 
packed with engineering data. Ask your nearest A-L sales office for 
a copy, or write: Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pennsylvania. Address Dept. AW-12. 

☆ Allegheny Ludlum 


PIONEERING on the Horizons of Steel 


NEW TELEMETRY TECHNIQUE: 


PCM ON A 
SUBCARRIER 

Compatible with existing FM FM systems. 
Digital modulation of subcarrier provides 
increased accuracy and rapid data reduction 
capabilities. Up to 10 bits transmitted on 
a 70 KC subcarrier. Subcarriers and Dis- 
criminators to 300 KC available for increased 
frequency response. VECTOR Manufacturing 
Company lnc. r Southampton, Pennsylvania. 

❖ 



TELEMETRY COMPONENTS AND SYSTEMS 



Unitized, air-conditioned mobile shelters 

Typical of Condec mobile shelters are these air-conditioned vans which can be 
joined in building-block fashion to provide any desired floor area. Transportable 
by land, sea and air, they provide comfortable working conditions from the Arctic 
to the tropics. 

Fitted out as the electronic workshops shown here, they weigh less than 3,500 
pounds. Equipment installed includes workbenches, instrument cabinets, outlets 
for 120/208-volt, 400-cycle AC and 28-volt DC, fluorescent lighting, emergency 
battery lighting, air-conditioning and heating. 

The detachable, elevating undercarriage designed by Aircraft Equipment 
Division engineers adds a new connotation to the word "mobile." For loading in 
cargo planes, one crank elevates the body to platform height; four quarter-turn 
fasteners separate body from running gear, ready to be skidded aboard. When tow 
bar is released, brakes are automatically applied. Want to know how Condec can 
help you with your mobile shelter requirements? Call or write Mr. Jerome I. Davis, 
Vice President, Aircraft Equipment Division. 


Condec Products for 



AIRCRAFT EQUIPMENT OIVISION 

CONSOLIDATED DIESEL ELECTRIC CORPORATION 

CANAL STREET. STAMFORD, CONNECTICUT - VAN NUVS, CAUFORNIA 
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An entirely new order of graphic information is now available to intelligence specialists for space-time-terrain surveillance. The superior 
Visual sensing quality of photography, enhanced further by Houston Fearless Corporation's electronic Ultrahancer, presents significant 
strategic and tactical information beyond the scope of present instruments. This new graphic intelligence is resolved by a six-phase 
system of exposure control, contrast intensification by shaped area filtering, linearization of the photographic process, selective 
amplification, line drawing presentation by electronics, and automated brightness and contrast control during projection. The Ultra- 
hancer is but one of the exciting components of the Westwood Division's IAI system of information acquisition and interpretation 
for military and scientific purposes. Inquiries will be given immediate attention. Scientists and engineers wishing to join in this 
advanced work will receive every consideration. Westwood Division, Houston Fearless Corporation, Los Angeles 64, Calif. 




A. First Stage. 

rrols the vehicle in response to 
signals from the guidance system 
in the third stage. This control is 
accomplished by means of jet 
vanes located behind the nozzle 
and by aerodynamic surfaces which 
become effective toward the end 
of first stage operation. A variable 
displacement hydraulic pump in 
the first stage supplies the control 
servos for the jet vanes and aero- 
dynamic surfaces which are 
mounted on a common shaft. A 
first stage battery supply provides 
power for this hydraulic pump 
assembly. A programmer in the 
third stage controls first stage sep- 

stage ignition. Honeywell pro- 
vides the above servo system, third 
stage guidance system, hydraulic 
pump assembly, battery supply 
and third stage programmer. 

B. Second Stage. 

The Honeywell reference system 
and programmer in the third stage 
send command signals to the sec- 
ond stage to control its attitude, 
separation from third stage, and 
third stage ignition. Second stage 
attitude control is accomplished 
by means of an 8-nozzle hydrogen 
peroxide reaction jet system. 


C. Third Stage. 

Third stage attitude control is ac- 
complished by means of a two- 
level, 10-nozzle hydrogen perox- 
ide reaction jet system. The 
Honeywell third stage inertial at- 
titude reference system and pro- 
grammer provide command sig- 
nals to switch nozzles for second 

ence system and programmer also 
control third stage separation and 
fourth stage ignition. This third 
stage also contains associated 


plus battery supply and inverters. 
The inertial reference system and 
programmer can be altered to pro- 
vide orbits of varying altitudes and 
ellipticity or can be programmed 
for various types of high altitude 
probe missions. 

D. Fourth Stage. 

In the basic Scout configuration, 
the fourth stage is rotated by spin 
rockets to 160 rpm prior to separa- 
tion from the third stage and igni- 
tion. For other missions, the Scout 
vehicle will include fourth stage 
stabilization by means of a Honey- 
well inertial reference package 
located in the fourth stage. 



D. Fourth Stage 


C. Third Stage 


A. First Stage 


The ABC’s 
of SCOUT 

Honeywell provides complete control system integration 
for unique new NASA "workhorse” space vehicle 


The new NASA Scout, just now making its first penetrations into space, gives the 
U. S. a multi-purpose vehicle featuring simplicity, reliability and economy. The 
Scout has been fired twice since July 1, and according to NASA, "guidance and 
control systems performed satisfactorily on both flights." 

To illustrate the flexibility and, therefore, the control problems involved in this 
Scout program, consider that this solid fuel propelled vehicle is designed for a 
variety of space missions, putting payloads into these orbits: 80 lbs. at600 mile 
orbit, 100 lbs. at 500 mile orbit, and 150 lbs. at 300 mile orbit. 

Honeywell engineers analyzed these problems and created a new lightweight, 
reliable control system that provides the flexibility required for this wide range 
of missions. 

The system uses three orthogonally-mounted precision miniature integrating 
gyros providing control of pitch, roll and heading. The gyros receive precise 
torquing commands from the mission programmer to change the vehicle course 
to correspond with the desired mission path. 

With this method of attitude control, great mission flexibility is obtained 
through simple changes in resistance and timing networks. 

Honeywell's system analysis of the vehicle requirements also dictated the selec- 
tion of hydraulic actuated jet vane and aerodynamic controls for the first srage. 
Hydrogen peroxide reaction jet systems were selected by Honeywell systems spe- 
cialists for second and third stage control. 

Honeywell backs Scout's guidance and control system with complete ground 
support equipment for servicing, checkout and launch. 

The Scout guidance system program is only one of many in which Honeywell 
has proven its "quick reaction" system analysis, and design abilities. Other 
programs include Thor Delta, Discoverer, and Project Mercury. To learn how 
Honeywell can help solve your system design and integration problems, contact 
your nearest Honeywell representative, or write Honeywell, Military Products 
Group, Minneapolis 8, Minnesota. 


Engineers and Scientists 

Explore the professional opportunities at Honeywe! I. 


Honeywell 

|H| 
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Performance is the test of Space Technology Leadership 

The experience and creativity of Space Technology Laboratories in the field of space systems — both military and civilian — are 
documented in this record of accomplishment: Responsibility since 1954 for the over-all systems engineering and technical 
direction for the Atlas, Thor, Titan, and Minuteman elements of the U. S. Air Force ballistic missile program, and in such advanced 
space projects as Score, Tiros I, Transit IB, and Mercury. Conduct of vehicle re entry projects and the Pioneer I, Explorer VI, and 
Pioneer V advanced space probes on behalf of the Air Force, Advanced Research Projects Agency, and National Aeronautics and 
Space Administration. Contributions to these projects included design, fabrication, and instrumentation of spacecraft: over-all 
systems engineering and technical direction; direction of launch and tracking; and data reduction and analysis • This perform- 
ance demonstrates the STL creative flexibility to anticipate and initiate responses to the space challenge. To discharge its growing 
responsibility in Space Technology Leadership, STL is now broadening the scope of its activities. Resumes and inquiries concern- 
ing opportunities with STL are invited from outstanding scientists and engineers, and will receive meticulous attention. 



SPACE TECHNOLOGY LABORATORIES, INC. p.o. box 9soosa, los angeles 45 , califoi 


EDITORIAL 


Changing Complexion of Space 


Space technology in this country is poised on the brink 
of major technical and political changes that will radi- 
cally alter its complexion during the next few years. These 
changes will have enormous import for the American 
people as a nation and specifically for the aerospace in- 
dustry. on which the burden of maintaining our technical 
pace will fall. 

This industry faces the prospect of another period of 
wrestling with its perennial problems of revolutionary 
technical changes combined with expanding require- 
ments. An expanding aerospace market for exploratory 
research and for military and commercial operational 
space systems is now visible on the near horizon. This 
market is of a magnitude that would have been labeled 
"sheer lunacy” if it had been seriously predicted even a 
few years ago. 

These technical and political changes arc emerging in 
an atmosphere that is still heavily conditioned by the 
continuing success (despite its priv ately concealed failures) 
of the Soviet space program. The recent Soviet trio of 
orbiting capsules containing life support systems offers 
clear warning that Project Mercury is still waging a long 
stern chase in the race to put the first human beings into 
orbit and recover them alive— the first milestone in man's 
eventual development of space as a useful environment. 

The Soviet Sputnik VI (sec p. 38) is probably one of 
the last scientific punctuation marks in the Russian pro- 
gram aimed at putting a two-man orbiting, recoverable 
space capsule into operation. 'Ibis effort must be viewed 
in juxtaposition to the current problems of Project Mer- 
cury in checking out complete systems operations, and it 
certainly presents a radically different and perhaps scien- 
tifically sounder approach to the goal of man in space 
than the Mercury program. If subsequent events prove 
this thesis valid and the evidence should be available 
before the end of next year— it will indeed be a bitter pill 
for this country, and particularly for the National Aero- 
nautics and Space Administration scientists and political 
midwives who originally conceived the Mercury program 
and delivered it as the key U.S. space program. 

The Approaching Assault 

But NASA will not have to wait for the success or 
failure of Mercury vis-a-vis its Soviet competitors to get 
the first shock of an external public assault on its present 
position as the primary custodian of the U. S. space pro- 
gram. The character and scope of this assault have been 
revealed in clearer detail during recent weeks (AW Nov. 
7. p. 21 ; Nov. 14, p. 26; Nov. 28, p. 26 and on p. 26 of the 
current issue) as more and more of the technical founda- 
tions for an extremely imaginative and broad scope Air 
Force space system program sifts through its initial 
security screen. 

The USAF proposals offer a far broader utilization of 
space to radically improve our national defense posture 
than anything that has been advocated in space tech- 


nology by NASA or any other organization concerned 
with this area. Whether this USAF program is techni- 
cally sound and militarily valid raises questions that will 
certainly have to be answered in the major debate on this 
subject that is certain to materialize, both in public and 
behind the security screen, when Congress returns to 
Washington next month and a new president is inaugu- 

But from the basic state-of-the-art improvements in 
virtually every area of the space technology spectrum that 
arc now appearing in early experimental form, it is evi- 
dent that technically we arc still in the early stone age of 
this historic era. The technical improvements now in 
prospect offer an enormous opportunity to move forward 
faster and on a broader front than even the most en- 
thusiastic “space cadets" visualized a few years ago. 

A New Look Needed 

In addition to the major consideration of properly us- 
ing space technology to strengthen onr national defense 
posture, these new technical developments in prospect 
make a major reappraisal of our entire national space pro- 
gram necessary. Ibis reappraisal should include manage- 
ment organization and techniques, possible acceleration 
of pace, expansion of goals and instillation of a sense of 
vital national purpose in this program, which is still lack- 
ing above the technical working level of government and 
industry. 

In making this reappraisal, there should be no timidity 
about casting aside some of the jury-rig management 
techniques and organizational divisions that were hastily 
conceived in the panicky early post-Sputnik days. This 
reappraisal also should be inoculated against the virulent 
attacks of budgetitis that have badly crippled the space 
program in its formative years. The budgetary problems 
of an adequate space program are genuinely formidable, 
but they should be approached with the viewpoint that 
this is high risk capital being staked on the major, revolu- 
tionary advances in technology that can pay substantial 
dividends militarily, economically and politically in the 
future of this nation. There must also be an adequate 
prescription against the overdoses of technical conserv- 
atism that are no longer justified in view of the experi- 
mental achievements of the past year and the rosy glows 
already appearing on the technical horizon. 

This major reappraisal of the national space program, 
which is approaching as inevitably as the turn of the year, 
cannot be allowed to degenerate into the petty bickering 
of another inter-service or inter-departmental rivalry for 
the major slice of a budget pic. It must be undertaken 
with the firm resolve that this is one of the most signifi- 
cant efforts in our national history and with the under- 
standing that its results will determine in large measure 
our stature as a nation in the history that unfolds during 
the last half of this century. 

—Robert Hotz 
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System leadership combj^^l practical know-how, and firm 
management. That aggressive coml^PBn is the Bendix Systems Division. 
Career opportunities i^Btethe missile system, Advent satellite 
communications, space projects, and airborne infrared systems. 
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Military Space Ferment 


Space Council Revival 


Senate Studies CAB 


Washington Roundup 

An expanded military space program is almost certain to result from the combina- 
tion of legislative and executive department changes expected during the early days of 
the Kennedy Administration— but not until after the dust has settled around some bitter 
skirmishes on Capitol Hill. 

' Reorganization of the Defense Department, which includes the outside possibility 
that all military research and development will be put under one agency, may have 
to be argued out first. 

Air Force has the most ambitious plans for growth (see p. 26), and has laid its 
groundwork carefully. It has support for at least some of its ideas from Vice President- 
elect Lyndon Johnson, who will be a powerful factor in the Administration's space 
decisions. 

Both the Senate and House space committees have shown sympathy in the past 
for the services’ dilemma— having the responsibility for space defense systems but being 
dependent on the National Aeronautics and Space Administration for much of the 
supporting technology. 

The House committee has asked each service for detailed compilations of all current 
and projected space programs. They are due this week. 

Budgets of the military services for Fiscal 1962 will total only about 2.5-3% 
above the current vear by the time Secretary of Defense Thomas Gates submits them 
to the Budget Bureau next week. Orders for most of the cutting and reshuffling appar- 
ently originated with Dr. Herbert York, director of defense research and engineering. 
In an unexpected turnabout, York got stiff opposition on a number of cuts from John 
Rubcl, the man who filled his post while York was ill recently. 

After almost a vear of inactivity, the National Aeronautics and Space Council may 
be reactivated. It was created by the national space act. partly at the insistence of 
Lyndon Johnson, specifically to place responsibility for the space program unmistakably 
at the presidential level. 

President Eisenhower asked last January that the Council be abolished. Permanent 
staff was never appointed, and even when the Council held meetings last year, it did 
not function as Congress intended. 

Kennedy wants closer contact with departments than Eisenhower had. The Council, 
which brings together the Secretaries of State and Defense, the heads of NASA and the 
Atomic Energy Commission and others, is an ideal vehicle. Johnson himself probably 
would sit in on meetings. 

A Dec. 1 5 deadline for presentation of industry's views on renegotiation has been set 
by the House Ways and Means Committee. Response is varying from the opinion that 
any presentation is futile to plans for r igorous opposition to the Renegotiation Act in 
its present form. Aerospace Industries Assn, plans to appoint a task force to negotiate 

Key amendments urged by AIA last year were rejected, and Congress extended 
the act until June 30, 1962. The extension law required Ways and Means to make a 
study and submit recommendations by next Mar. 31. 

Senate Commerce Committee’s staff study on the Civil Aeronautics Board and 
other regulatory agencies, under way since last August, puts its emphasis on reduction 
of the constantly increasing backlog of cases. 

General Accounting Office is making a thorough pilot study of Interstate Commerce 
Commission, it the request of Chairman Warren Magnuson (D.-Wash.), with the 
intent that findings will be applicable to other quasi-judicial agencies. 

GAO’s report is expected early in January, and committee hearings are expected 
to be held early in the next Congress. 

Air Force is making a concerted effort to show that its Minuteman missile system 
is 25% cheaper than the Navy's Polaris. Navy claims its cost figures include everything 
down to bus transportation for the crew to and from the submarine. It says tbe Air 
Force makes its own accounting rules, ignoring site costs. 

Lt. Gen. Robert J. Wood has labeled the Nike Zeus anti-missile missile a “terra- 
space weapon.” Wood, head of the Armv Air Defense Command, says this means it 
has its feet on the ground even though it kills targets that are way out. 

Wcstinghousc will develop a high energy arc heater for NASA under an unusual 
$300,000 contract that will cost NASA nothing unless the heater-a scale-up of an 
existing model— meets guaranteed performance. 

-Washington Staff 


AVIATION 



Air Force Outlines Broad Space Plans 


USAF prepares to fight for space policy changes 
to pave the way for a variety of weapon systems. 

By Larry Booda 

Washington— Air Force is preparing a major political offensive to bring 
about changes in national space policy and law that would let it proceed 
with detailed, specific plans for space weapon systems involving “tens of thou- 
sands, perhaps hundreds of thousands” of satellites in orbit in the next 15 

In the latest of a continuing series of technical briefings to industry leaders 
and groups within the service, Air Research and Development Command’s 
Ballistic Missile Division has claimed that Air Force has offensive, defensive 
and logistic missions to perform in space. “Military space.” defined as space 
out to 10 earth diameters, is the battleground of the future, USAF says. 


Air Force bases its position on the 
results of a number of funded and un- 
funded studies, completed by itself 
and industry over the past three years, 
in briefing Defense Department policy- 
makers and in preliminary defense of 
its arguments for the next session of 
Congress. 

Congressmen in key committee posts 
and their staffs already have received 
informal briefings. They have been told 
that Air Force’s plans for future mili- 
tary utilization of space are far more 
imaginative and complete than those 
of the Office of the Secretary of 
Defense and the National Aeronautics 
and Space Administration. 

Air Force is basing its claim to a 
broader space role on the language of 
the National Aeronautics and Space 
Act of 1958. This act charges the 
civilian space agency with making 
"adequate provision” for aeronautical 
and space activities. 

But is also says: ". . . except that 
activities peculiar to or primarily associ- 
ated with the development of weapon 
systems, military operations or the 
defense of the U. S. [including the 
research and development necessary to 
make effective provision for the defense 
of the U. S.) shall be the responsibility 
of, and shall be directed by, the Depart- 
ment of Defense . . .” 

The argument advanced by Air Force 
is that it cannot fulfill its portion of 
the space defense mission without 
clearer recognition at the top official 
levels of its need to pursue a broader re- 
search and development program on 
space svstems. 

Until now, policy based on the space 
act has given NASA the responsibility 
for manned space flight and develop- 
ment of large boosters. Air Force wants 
to see this policy changed to allow it 
to perform both tasks as necessary to 
carry out its own missions, regardless 
of what the civilian agency does. 


With Congress opposed to dupli- 
cation of effort. Air Force obviously 
can broaden its own space efforts only 
so far before it begins to compete with 
NASA for the same budget dollars. 

Not only does Air Force expect to 
invade a province of NASA by propos- 
ing manned space vehicles and large 
booster development, but it intends to 
enter the communications satellite 
development area, now monitored by 
the Army. 

Navy, too. is the butt of pointed 
remarks in the USAF briefings on the 
subject of the submarine-launched 


Transit Launch Fails 

Cape Canaveral— Navy Transit I1I-A 
navigation satellite failed to reach orbit 
last week when the Thor booster failed 
after several minutes of flight and the 
range safety officer had to destroy the 
vehicle. 

Cuba reported that about 40 lb. of 
fragments fell in an uninhabited area 
near the eastern end of the island. De- 
fense Department said it "could not 
exclude the possibility” that ports of 
the destroyed vehicle fell in Cuba. 

Navy navigation satellite test vehicle 
was to have been launched into a 500- 
naut mi. circular orbit. Basic Transit 
III-A satellite weighed 203 lb., and it 
carried a -40-lb. piggyback satellite which 
was to have measured radiation (AW 
Nov. 7, p. 57). 

Two successful launchings of Tran- 
sit vehicles were made in April and 
June. Transit I-B has ceased transmit- 
ting, probably due to a faulty switch 
designed to control battery recharge. 
Transit II-A is transmitting and provid- 
ing information on the ionosphere. 
There was one previous failure when 
Transit I-A second stage did not ig- 
nite for final injection into orbit. 


Polaris missile. Briefers claim it will 
be ineffective after 1964 (see p. 25). 

Systems already in development or 
proposed by USAF for its expanded 
space program include: 

• Offensive— Positive Control Bombard- 
ment System (PCBS), sometimes called 
Recallable Intercontinental Ballistic 
Missile: and truck-mounted ICBM, 
sometimes called Midget Man. 

• Defensive— Spad, Random Barrage 
and Insatrac. 

• Logistics— Satellite Maintenance and 
Repair Techniques (Smart) and Mili- 
tary Space Launching Svstcm (Phoe- 
nix'). Space Plane (AW Oct. 51. p. 26). 
was not included in the briefings. 

• Reconnaissance— Samos photographic 
satellite. Midas infrared ICBM launch- 
ing detection satellite, and Saint satel- 
lite orbital inspector (sec p. 27). 

• Communications — Communications 
Satellite. Advanced Research (Csar), 
which until recently was called Fixed 
Link Aerospace to Ground (Flag). 

In stating general aims, briefers have 
emphasized that the U. S. must possess 
more ICBMs than Russia and must 
continually strive for superiority in this 
extension of strategic warfare. 

It is desirable to reduce launching 
costs, briefers said, so that systems in- 
volving tens of thousands of satellites 
will not be prohibitively expensive. 
Launch costs, which arc now on the 
order of thousands of dollars per pound 
of payload, must be brought down to 
S100 or even S10 per pound. Launching 
should be as common as Boeing B-52 
takeoffs and comparable in cost. 

Additional objectives are to increase 
satellite life by improved component 
reliability and better space power sup- 
plies. 

Maneuverability in flight will be a 
standard requirement for all new bal- 
listic missiles and satellites. 

Positive Control Bombardment Sys- 
tem. or Recallable ICBM. would in- 
volve three-ton, missile-armed satellites 
orbiting at 100 naut. mi. altitude. 
From such an orbit, re-entry trajectories 
of the missiles could be varied to per- 
mit attacking a target from distances 
of a little more than 5.000 naut. mi. 
to as much as 16.000 naut. mi. This 
would be accomplished by varying the 
injection angle from orbit. 

There would be an 18-min. line-of- 
siglit period during each pass of the 
satellite when it could accept a com- 
mand. On receiving a command, the 
vehicle would reorient for re-entry, fire 
its rctrorockets at the programed time, 
separate the one-ton-plus re-entry 
vehicle from the satellite, and the re- 
entry vehicle would proceed to the 
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RCA Will Develop Saint Payload 

Washington— Radio Corporation of America has been chosen to develop the final 
stage and inspection payload for the Saint satellite rendezvous and inspection system. 

Payload will weigh nearly two tons and will carry a homing radar and television 
camera for intercepting unknown satellites for identification purposes (AW Nov. M. 
p. 26). Saint will be launched from Cape Canaveral by an Atlas booster, and it 
will be injected into orbit by an Agena B second stage. 

Initial contact with the unknown satellite wall be from above and ahead by- less 
than 50 mi. Rctrorockets will slow Saint to produce an initial closing rate of 
3.500 rnpli., which will be reduced to less than 10 mplt., as the Saint vehicle comes 
within about 50 ft. of the target. 

Demonstration launches arc scheduled to begin in December. 1961. These 
launches, which will continue at the rate of one every three months until September 
of 1963, will be directed against reflectors or 25-ft. balloons previously launched into 
400-naut. mi. orbits. 

RCA contracts will total S28 million of about S50 million budgeted for the 
first system development effort. Work will probably be divided between the Missile 
and Electronics Controls Division at Burlington. Vt., the Airborne Systems Division 
at Camden, N. J. and the Astro-Electronics Division at Princeton. N. J. This project 
will mark the first RCA development of a complete missile or satellite system. 

Eight vehicles will be built, four intended for orbital tests. Of the remaining 
four, one wall be used for type testing in an environmental chamber, one will be 
a spare at Cape Canaveral, one will be used for full power ground rocket test and 
one will be an engineering model for a realistic mockup. 

First four test vehicles will weigh about 2,200 lb. Operational vehicles may be 
double that weight 

Feasibility demonstrations will be attempted under a set of conditions offering 
the greatest chance of success. Targets will be orbiting in the same plane as the 
Saint vehicle since both will be launched from Cape Canaveral. 

Any future operational system would have to have dog-leg capability- to alter the 
orbital plane of the inspection vehicle sufficiently to make an interception with 
closing speeds within design pannneters. 

and Development Command, while technical supervision will be under Aerospace 
Corp. Mihtarv support w-ill include the National Space and Surveillance Control 
Center at Cambridge. Mass., which will coordinate the tracking, the 6594th Missile 
Test Wing at Sunnyvale. Calif., and the 6555th Missile Test Wing at Patrick 
AFB, Fla. 


target and detonate its warhead. 

The recallable feature is the provision 
that, if at any time during the com- 
mand interval the final attack signal 
is not received, the vehicle will auto- 
matically discontinue its preparation 
for re-entry to the original target. It 
will then re-enter over a preselected 
remote sea area, render its warhead 
inert and descend into water. 
Minuteman Trucks 

With development alrcadv under way 
for placing Minuteman ICBMs aboard 
railroad trains, Air Force plans to add 
further mobility to ballistic missiles by 
mounting them on trucks. A 30-ton 
track would carry a 12-ton missile. 
Guidance would be by inertial package 
or radio command. 

Navy Polaris and Army Pershing 11 
have been offered for NATO use in 
limited war. Air Force is entering this 
field with a proposal for another 
Medium Range Ballistic Missile 
(MRBM) carrying a low-kiloton range 
warhead. 

In the realm of logistics, the Smart 
concept, for Satellite Maintenance and 


Repair Techniques, encompasses four 
general methods of accomplishing the 
repair of inoperative satellites or those 
that are not operating properly. They 

• Total replacement of the satellite, 
considered the most expensive inasmuch 
as it involves another launching. 

• Rendezvous with the capsule by a 
manned “repair ship” and maintenance 
on contact. 

• Maimed satellite with a crew to main- 
tain it in working order. Crew replace- 
ment would be done by utilizing space 

• Manned space station carrying several 
space satellite payloads. 

Studies have indicated that regular 
maintenance is mandatory because no 
components can be manufactured with 
infinite life. Failure rates have been as- 
signed carbon resistors, germanium di- 
odes and transistors, paper capacitors 
and inductors. Transistors and diodes 
have the shortest life expectancy, but 
by building in redundancy, these com- 
ponents can be made to match the life- 
time of others. Regular maintenance 
still will be necessary, USAF believes. 


Expanding its interest into the field 
of big boosters. Air Force has estab- 
lished Project Phoenix, or Military 
Space Launching System. Booster 
would have SOO.OOO-lb. thrust and 
would be capable of putting maimed 
satellites into orbit. 

Phoenix is a sort of over-all approach 
to reduction of space launch costs 
through recovering and reusing boost- 
ers and launching from installations at 
sea. System development is planned to 
begin in 1961. with the first launch 
planned for 1965. 

Mother Ship 

Space Plane would be a type of 
mother ship. This 500,000-lb. vehicle 
would take off aerodv uamicallv with an 
initial load of liquid hydrogen and then 
fly in the outer fringes of the atmos- 
phere. While flying there it would 
gather air through a venturi system, 
compress and liquefy it and fractionally 
distill it to get liquid oxygen. After this 
cycle the vehicle would weigh one mil- 
lion pounds and could proceed on its 
logistic or exploratory mission. 

A variation of this concept has the 
vehicle operating as a space command 
post to direct military operations in or- 
bital areas or stationed even in deep 

In the area of defense against ICBMs, 
called AICBM. the basic Air Force idea 
is to intercept these missiles shortly 
after their takeoff from a launching pad 
or silo. This would be done bv satel- 
lites. 

There arc several ways to accomplish 
the interception and kill. One is to 
have a carrier satellite which would re- 
lease missiles to make the kill. Another 
is the "do it yourself” type, which 
would make the interception and kill 
on its own initiative. 

In any case the missile must be de- 
tected immediately after it rises above 
a cloud layer. In such a system the time 
clement is compressed to the extent 
that only a few minutes arc available for 
detection, interception and kill. Inter- 
ception should be made before burnout 
of the booster. 

Random Orbits 

One approach is that studied by Con- 
vair. called Spad (AW' Oct. 31. p. 33). 
This concept calls for 2.000 to 3.000 
satellites in random orbits at about 200 
naut. mi. altitude. Each satellite would 
carry from one to six missiles which 
would be launched for interception and 
kill. Detection capability would be built 
into the vehicle. 

Another study, conducted by Thomp- 
son Ramo Wooldridge and called Ran- 
dom Barrage, would involve 20,000 to 
100,000 units in random orbits. In this 
system the satellite itself would make 
the kill. This missile is designed as a 
simple one with no moving parts. Each 
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one would have a mean time of two 
years before failure. 

Lockheed's Insatrac system would be 
a follow-on to the Saint inspection satel- 
lite. which is designed to determine the 
nature of unknown satellites. Insatrac’s 
capability would include maneuver- 
ability to make more than one pass. 
Another concept would also give it the 
destruction capability. 

If any of the AiCBM systems are 
approved, development will begin in 
1962. with an initial operational capa- 
bility by 1965 and deployment by 1967. 


In considering any future combat ca- 
pability, ARDC planners say that a 
military communications satellite sys- 
tem is essential. Csar— formerly Mag 
-would augment Army's Advent com- 
munications satellite. 

Csar is described as a synchronous 
24-hr. communications satellite suitable 
for long range strategic communica- 
tions. It should be developed in time 
to be readv to operate along with the 
operational systems described above. 

One Csar satellite would be stationed 
above the equator near the mouth of 


the Amazon River and another near 
Christmas Island in the Pacific. 

Power would be from solar cells. Ve- 
hicle would weigh about two tons. For 
wartime operation it would be capable 
of operating several duplex voice chan- 
nels through all known jamming tech- 
niques. In peacetime, hundreds of voice 
duplex channels or 10 times as many 
teletype channels and one broadband 
channel for television or facsimile could 
be handled. Operation would be by 
three transmitters and three receivers 
covering a band from >.000-8,000 me. 



Tiros II Has Wide-Angle Camera Trouble 


Washington-' l iras II weather satel- 
lite is providim? excellent infrared data, 
but scientists doubt that performance 
of the wide-angle camera will improve 
much beyond its current >- 1 0 * 5 # uscful- 

Although initial operation of the sys- 
tem showed high promise (AW Nov. 
28, p. 52), the wide-angle camera ap- 
parently was jarred out of focus at 
launch, staging, or possibly bv being 
struck by a dc-spin weight. 

The early difficulty in the camera 
was believed to have resulted from a 
high power drain at launch, and the 
situation was expected to be corrected 
by functioning of the solar cells. After 
a week of operation, with 160-170 cloud 
cover pictures transmitted daily, the 


Although Tiros is an experimental 
vehicle, the problems and benefits 
created bv an operational weather satel- 
lite are being investigated by feeding 
Tiros data into standard meteorological 
coi i c t i channels for use in regu- 
lar forecasts. Meteorologists in the pro- 
gram estimate that it is now taking 
between two and three hours to reduce 
Tiros data and make it available to fore- 
casters. Tin’s time should become 
shorter as experience increases. 

Tiros readout stations at the San 
Nicolas Island station of the Pacific 
Missile Range and at the Ft. Mon- 
mouth. N. J„ Army Signal Laboratory 
collect raw data telemetered from the 


ellite. Information collected by the 
60-ft. dish antenna on San Nicolas is 
relayed directly by microwave data trans- 

analysis center at Pacific Missile Range 
headquarters. Pt. Mugu. Infrared read- 
ings of the earth's albedo taken by Tiros 
are tclctvpcd from Pt. Mugu to God- 
dard Space Flight Center, which directs 
Tiros II operations. 

Cloud photographs televised from the 
satellite, recorded on video tape at San 
Nicolas and retransmitted to Pt. Mugu 
arc analyzed there and plotted on stand- 
ard charts called ncphanalyses for 
facsimile transmission to tlie U.S. 
Weather Bureau meteorology satellite 
section, and to Navy and USAF air 
weather services via the National Me- 
teorological Center at Suitland. Md.. 
and to the U.S. Pacific Fleet via Meet 
Weather Facility, Alameda, Calif. 

Analysts and forecasters arc using 
a manual prepared by the Weather 
Bureau showing cloud pictures taken 
from 1 nos 1 compared with cloud 
pictures taken from the ground. The 
ncphanalyses will be used in preparing 
forecasts over a large part of the north- 
ern hemisphere. 

Photo enhancement techniques arc 
being used to extract as much useful 
data as possible from the pictures, since 
the wide-angle camera furnishes photo- 
graphs which permit fast orientation 
when used with data from the narrow- 
angle camera. Photos from the narrow- 
angle camera are considered about 85% 

Two days after launch, two of five 
pair of spin rockets were fired on ground 
command to increase stabilization spin 
rate and eliminate a wobble. Atlantic 
Research Corn, rockets increased spin 
from 8 to 10.8 rpm. on the first firing, 
and to 1 5.9 rpm. on the second. 

Despite a malfunction in one camera, 
the Tiros II satellite provided the basis 
last Monday for cloud charts which 
showed movement of a storm which 
brought the season's first snows to the 
Midwest. Charts also showed heavy seas 
in the North Atlantic and northeasterly 
movement of a large low pressure area. 
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Decision Near on NATO Nuclear Weapons 


By Cecil Brownlow 

Paris— Final decision to accept, re- 
ject or adopt in part Gen. Lauris Nor- 
stad's proposal to make the North At- 
lantic Treaty Organization the world’s 
fourth nuclear power probably will be 
dclavcd until the annual defense min- 
isters' meeting here in March. The 
reasons are twofold: 

• Annual ministerial meeting beginning 
Dec. 16 is expected to broach the mat- 
ter as to its over-all political implica- 
tions but withhold any final judgment 
in order not to give the appearance 
that the matter was decided purely on 
political, rather than military, merit. 

• Despite attendance by Vice President- 
elect Lyndon Johnson at the recent 
sixth annual NATO parliamentarians’ 
conference here— Where Norstad, su- 
preme allied commander in Europe, 
made his proposal-mid Johnson's sub- 
sequent assurances that U. S. backing 
for the organization will continue full- 
force under the new Administration, 
endorsement of the plan by Kennedy 
after he has assumed office is felt neces- 
sary before formal approval can be 
given— or necessary votes mustered. 
West German Support 

The strongest backer and the nation 
with the most to gain is West Ger- 
many, whose program for a 1,000-planc 
combat jet air force by the mid-1960s 
will make it the strongest fora 1 on the 
west European continent. This force 
hardly can be effective in full-fledged 
combat unless nuclear weapons arc 
immediately available. Success of the 
present cumbersome concept of fast 
logistic supply from central depots and 
substitution of atomic warheads for 
the conventional systems now in place 
after any earnest strike from the east 
has taken place is problematical, to say 
the least, in the view of western mili- 
tary commanders. 

On the other hand, any direct pro- 
posal to grant the Germans as a na- 
tional force— which they insist they arc 
not— use of nuclear weapons would create 
the immediate possibility of unrcsolv- 
jblc debates in most west European 
capitals and probably the United States 
itself. The Germans are careful to 
point out that their forces— air, ground 
and sea— arc NATO, not West German 
per sc, and under the NATO “fourth 
power” concept, nuclear weapons prob- 
ably could be made available “on site" 
with a minimum of political criticism 
or debate. West German pilots already 
are being trained in nuclear delivery- 
techniques at a special weapons train- 
ing site outside Germany. 

Aside from Kennedy Administration 


approval, the proposal would, of course, 
require congressional approval for a 
change in the existing law that demands 
that nuclear warheads remain under 
the control of U. S. forces before any 
full implementation of ideas expressed 
by Norstad is possible. 

Pressures for Approval 
Pressures for such approval will be 
strong, however, as the west European 
nations— particularly Germany, Italy. 
Holland and Belgium-prepare for in- 
troduction of the Lockheed F-KMG as 
a supersonic fighter-bomber dcliverv 
system. For maximum effectiveness 
against all-out attack, the F-104 as a 
fighter-bomber staged in areas near the 
eastern border requires immediately 
available atomic weapons. The time 
needed to transport them from United 
States-controllcd supplv depots probablv 
would not be available. 

Norstad, in laying the groundwork 
for the proposal, told the parliamen- 
tarians’ conference that under the 
present depot system “you will find in 
almost every major allied command 
some units which can deliver atomic 
warheads." He added, however: 

“Under the NATO atomic stockpile 
system, provision is made for supplying 
the combat units with nuclear com- 
ponents when the situation demands, 
and after a decision has been made to 
do so. But until that time the com- 
ponents themselves are retained in 
the strictest custody of the country of 
original source of ownership. There- 
fore the needs of NATO do not serve 
to enlarge or expand the number of 
independent authorities having con- 
trol of atomic warheads." 

"for myself." and pointing out the 
need for legislative changes for its ef- 
fective implementation. Norstad listed 
his fourth-power proposal as the third 
of three “distinct areas for considera- 
tion" in enhancing NATO effcctivc- 

"Tlc said: ", . . A great and new ques- 
tion has arisen within the Alliance: 
How do we meet a growing desire for 
a broader sharing in the control of 
nuclear weapons? How can the Alliance 
as a whole be assured that such weap- 
ons will be available to it in all reason- 
able circumstances for its defense, for 
the defense of Europe? These ques- 
tions need to be carefully considered 
by the Alliance. The forces which are 
assigned to the NATO mission require 
the support of nuclear weapons. The 
defense of Europe against a serious 
large-scale attack certainly depends on 
these weapons. A search for a fair 
solution to the problem of sharing and 


control is thus of the most vital concern 
to all of us." 

Taking pains to explain that "it is 
quite obvious that 1. as a military- man. 
am in no position to insist on a partic- 
ular specific solution to what is over- 
whelmingly a political problem,” Nor- 
stad continued: 

"... Many ideas have been advanced 
for dealing with these questions. It 
has been suggested, for instance, that 
the control of weapons might be passed 
to the Alliance so that they might be 
committed to NATO for the life of 
the Alliance in its present form. When 
I speak of weapons, I am speaking not 
of the aircraft or the missiles or the 
guns which deliver the warheads: but 
I am speaking in tbis sense of the 
nuclear component s which are now 
retained in the strictest custody [by the 
United States). It cannot be assumed 
that the creation of a multilateral 
atomic authority, making NATO a 
fourth atomic power, as has been ex- 
pressed, would necessarily influence 
the desire of some nations [notably 
France) to pursue their own in- 
dependent quest for an atomic weapons 
capability. However, sucb action might 
very well satisfy the desires and in- 
terests of others by meeting fully the 
military requirements and by assuring 
an equal voice in the control of the 

E irticular pool of forces which could 
: established as essential to the direct 
defense of Europe." 

Norstad concluded his proposal with 
the statement that “if politically 
feasible. action to pass to the Alliance 
greater control over atomic weapons 
and to subject their use more directly 
to the collective will could be a great 
and dramatic new step." 

Proposal Made Previously 
Norstad had earlier outlined his 
proposal in almost identical words last 
December in a speech at the Institute 
of World Affairs sponsored by the 
University of Southern California in 
Pasadena in what may have been a 
trial balloon to test public and political 
reaction in the United States. 

Two proposals preceding his fourth 
nuclear power suggestion at the NATO 
parliamentarians' conference included 
the necessity for modernization with 
the introduction of medium-range bal- 
listic missiles, “which first gave rise 
to discussions of the Polaris, for in- 
stance." and "heavy strategic retaliatorv 
forces.” As to the latter, Norstad said: 
“This is an extremely interesting 
thought but one which has not, to mv 
knowledge, been proposed by or within 
the Alliance. It has not been suggested 
by me. or my headquarters." 


AVIATION WEEK, De 


5, 1960 



REDSTONE-MERCURY sequence shows ignition and then immediate shutdown. 


On shutdown signal, which came with malfunction of 


chute leader ■ 


ground switch, tower clamp ring was released by explosive bolts and escape rocket fired, 


Second MR-1 Test Planned in Two Weeks 


By Edward II. Kolcuni 

Washington — Mercury- Redstone I 
(MR-1) launch attempt will lie repeated 
in about two weeks with electrical 
ground connections altered to eliminate 
the abnormal power disconnect timing 
which shut down the booster engine 
just after ignition in the initial MR-1 
attempt. 

Recent MR-I test (AW Nov. 28, p. 
28) was the third successive launch 
failure in the Mercury program. Pre- 
viously. the Atlas-boosted NIA-1 and a 
Little' Joe flight failed. 

Although National Aeronautics and 
Space Administration has yet to flv a 
rocket-boosted production capsule. 
Mercury project managers were heart- 
ened by the flawless performance of the 
capsule during the abortive Redstone 
test. 'Hie undamaged capsule followed 
each signal it received. It will be fitted 
with new escape tower and parachute 
recovery systems, which were activated 
during the Redstone test, and it will 
be flown as MR-1 on the same mission 
planned for the launch that failed. 

Mercury Director Robert R. Gilruth 
estimates that the Nov. 21 failure will 
delay the program a matter of weeks, 
and it will have no significant effect on 
program cost since both the capsule 
and booster involved eventually will be 
flown. Gilruth said that a manned Red- 
stone ballistic flight will be made early 

30 


next year, and the manned. Atlas- 
boosted orbital mission will be launched 
before the end of lQfil, 

The MR-1 booster will be new be- 
cause the Redstone used in the initial 
attempt lifted 0.2? to 0.? in. before 
dropping back on the pad. and it was 
shipped back to Marshall Space Might 
Center for a structural check. 

Early Disconnect 

Dr. Joachim P. Kuettner, Mercury 
project chief at Marshall, traced the 
launch malfunction to early disconnect 
of the power plug, one of two electrical 
ground connections to the booster. 
Power and control plugs, programed to 
disconnect simultaneously, actually 
pulled loose with a time differential of 
20 milliseconds. Power plug is used to 
ground the missile and negative side 
of the battery, and with the booster not 
grounded, the control circuit put out 
a voltage resistance which closed the 
cutoff relay and shut down the engine. 
Power plug also was found to be k in. 
shorter than the control plug, and this 
could have resulted in a slightly early 
disconnect. 

Kuettner said the situation is being 
corrected by lengthening cables to as- 
sure that the booster will remain 
grounded until the control plug is dis- 
connected, and by making both plugs 
the same size. 

Sequence malfunction has not oc- 


curred in more than ?0 launches of 
tactical and research vehicles based on 
the Redstone booster. Kuettner said. 
Possible explanation for the MR-1 in- 
cident is that relays for the MR pro- 
gram are much more sensitive, and the 
cutoff switch picked up a voltage which 
would haie been resisted in standard 
Redstone switches. 

Some of the discouragement in the 
Mercury group from the failure was 
cushioned when its cause was isolated 
quickly and found easy to fix. Capsule 
system performance also was encourag- 
ing. 

Capsule Sequence 

Gilruth said this sequence took place 
when the engine cutoff signal was given: 

• Tower clamp ring was separated by 
explosive bolts. 

• Escape rocket fired simultaneously 
with tower separation and carried the 
16-ft. rocket pylon 1.SO0 ft. west of 
the pad, where it buried itself in the 
sand. Rocket burned one second and 
lifted the tower system to an altitude 
of more than 10.000 ft. 

• Recovery system was armed by putting 
capsule power across squib circuitry. 
In a normal mission, the circuit is 
closed at 42.000-ft. altitude. Because 
the capsule was at sea level pressure, 
the barometric switches were closed and 
the drogue parachute was fired bv its 
mortar. The drogue chute was lifted 
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DROGUE CHUTE pulled loose main cliute (near ground in right photo) and then the reserve recovery chute. Escape rocket and para- 
chute system will be replaced in this capsule and it will be used again for a second attempt to launch the first Redstouc-Mercnry flight. 
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to the limit of its riser, and it pulled 
the main parachute out. Reserve chute 
is actuated by a force sensor, and when 
the sensor did not pick up the opening 
load of the main parachute, the reserve 
chute also deployed. Hydrogen peroxide 
fuel for attitude jets was dumped from 
its chambers. 

With the hot booster on the pad, 

compounded by the wind hazard of 
the two 63-ft. parachutes hanging from 
the top of the capsule. Because high 
winds were not forecast, it was decided 
to clear the area until the Redstone’s 
batteries ran down and liquid oxygen 
evaporated and vented. 

Cutoff Signal 

When the capsule received the sig- 
nal to perform as it did, it also re- 
ceived a cutoff signal, which turns off 
internal telemetry and radio beacons, 
because the capsule sequence was being 
run before booster separation. Thus, 
no telemetry data was received. 

Associate Mercury Director Walter 
C. Williams said that if there had been 
an astronaut in the capsule, a long- 
boom cherry picker would have been 
used to rescue him. 

Posigrade rockets, used in a normal 
mission to carry the capsule away from 
the booster after burnout, did not fire, 
and the booster-capsule adapter ring 
did not part because a force sensor 
which closes the switch operates at a 
0,2g force. Posigrade rockets were 
armed when the tower blew, but the 
retrorockets ignited to take the capsule 
out of orbit— were not armed because 
this doesn’t occur until the booster 
and capsule separate. 

MR-1 capsule actually began a 


sequence which should have been 
initiated 141 sec. after liftoff when the 
MR vehicle was to have reached a 34 
mi. altitude. 

Renegotiation Reeord 
SubpoenaCase Deci ded 

Washington— Boeing Airplane Co. 
won one significant point last week, and 
lost another, in its two-year fight with 
the Renegotiation Board on the issue 
of subpoena of the Board’s documents 
in connection with its 59.8 million 
excessive profits case for 1952. 

An order directed by U. S. District 
Court Judge Alexander lloltzoff made 
these two key provisions: 

• T he company is entitled to the "per- 
formance reports” of the military serv- 
ices. These lengthy reports contain 
observations by military procurement 
officials, as well as facts, on Boeing's 
production performance and were con- 
sidered by Renegotiation Board in its 
profits determination against the com- 

• Boeing is barred from obtaining in- 
ternal communications of the Board on 
the basis of executive privilege. This 
would include all staff memoranda mak- 
ing comments and recommendations on 
the case. 

The Boeing 1952 excessive profits 
case will be resumed shortly before the 
U. S. Tax Court in Seattle, now that 
the side issue of documents subpoena 
has been determined. The case was 
recessed in 1958 pending litigation of 
this issue. 

In addition to the S9.8 million exces- 
sive profits case for 1952, Boeing also is 
contesting three other Renegotiation 


Board determinations in the Tax Court: 
S7.3 million for 1953: S9.7 million for 
1954; and S6.5 million for 1955. 'Hie 
total for the four cases is S33.3 million. 
The 1953-55 cases will follow the 
decision on the 1952 case. The Board 
has cleared Boeing of any excessive 
profits for 1956 and 1957 (AW N'ov. 
7. p. 81). 

Labor Dispute Ended 
Al Saturn Launch Site 

Washington— Union | unsd ictional 

disputes continue to plague construc- 
tion projects at ICBM and space launch 
bases, although one problem was solved 
temporarily last week when workmen 
called off a strike at the Atlantic Mis- 
sile Range Saturn launch complex. 

Unions sent 200 men back to work 
on the Saturn complex after the Depart- 
ment of Labor agreed to appoint a 
fact-finding committee to investigate 
the construction project dispute. 

Atlas, Titan and Minute-man jurisdic- 
tional problems were discussed last week 
at the quarterly meeting of the AFL- 
CIO Building Trades Council, com- 
posed of the presidents of 18 construc- 
tion unions. Major development from 
the meeting was an agreement to review 
wartime jurisdictional pacts to see how 
they can be applied to current problems, 
and to put this topic high on the agenda 
for a February meeting in Miami. 

Army Corps of Engineers says missile 
base construction is back on schedule 
(AW Oct. 31. p. 85), but labor prob- 
lems continue. Latest stoppage occurred 
last week at the Walker AFB, N. M., 
Atlas base in a jurisdictional dispute. 

Dispute at AMR arose when mem- 
bers of the International Brotherhood 
of Electrical Workers protested assign- 
ment of Civil Service workers, who are 
familiar with the svstem, to wire elec- 
tronics equipment in a job being com- 
pleted without blueprints. Electrical 
workers on the Saturn job walked off 
Nov. 14. and the Plumbers and Pipe- 
fitters Union left a week later. 

National Aeronautics and Space Ad- 
ministration requested an injunction 
Nov. 19 to end the work stoppage, but 
the National Labor Relations Board 
did not act on the request when it 
appeared that an agreement would be 
reached. 

Labor Department announced a 
temporary agreement Nov. 26, but the 
unions conditioned their agreement on 
the appointment of a fact-finding com- 
mittee to investigate the situation. 
Labor Department appointed the com- 
mittee, composed of representatives of 
the two unions. Labor Department, 
NASA and Defense Department, and 
the group was scheduled to go to Cape 
Canaveral later last week. 
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FIRST UNTETHERED hovering flight of the Hawker P.1127 on Nov. 24 was made by veteran pilot A. W. "Bill" Bedford. Plane may 
be hovering close enough to ground to obtain favorable effect from ground reflection of the discharge from the four lifting jets. Cable at 
right wingtip is telephone line for communications, indicating that radio equipment was not installed for these first series of hover- 

Hawker P.1127 Makes First Hovering T est 


London-IIawker P. 1127 VTOI. 
fighter prototype made its first unteth- 
crcd hovering flight Nov. 24. just 
about one month after the initial 
tethered flight on Oct. 21. and less than 
18 months after the first fabrication 
drawings were issued to the shop. 

Powered by a Bristol Siddclcy BS. 5T 
forward-fan engine with a design 
thrust rating approximating 1 3,000 lb., 
the plane was flown by Hawker pilot 
A. W. Bedford in a demonstration of 
its unique capability. 

First photos of the P. 1127 show the 
conservative and perhaps necessary ap- 
proach followed by Hawker and Bristol 
Siddclcy in the hovering trials, which 
took both airplane and engine aloft 
for the first time. The plane was 
stripped of every bit of unnecessary 
weight, including all fairings and in- 
spection panels, the nose boom mount- 


ing flight-test instrumentation and the 
landing gear doors. Not even a decal 
or paint marking shows anywhere in 
the photos. 

During the flights. Bedford talked to 
ground crews via telephone line, indicat- 
ing that even the simplest avionic equip- 
ment had not been installed for the 
hovering trials. 

Special bell-mouth lips for the engine 
air intakes were mounted for these 
tests, to give the closest approximation 
to ideal airflow conditions for the en- 
gine in order to obtain the last possible 
ounce of thrust from the powerplant. 

A second prototype P. 1127 is near- 
ing completion at the Hawker plant, 
and is expected to join the first for 
flight work in a few months. Hawker 
pilots already have flown the Bell X-14 
VTOI. aircraft in the U.S. to gain 
experience with deflected-jet aircnirt. 


Hawker proposed the P. 1127 and 
designed it as an operational aircraft 
around a company-written specification 
which it hoped would correspond to 
one later adopted by NATO as GOR-2. 
a general operational requirement foi 
a VTOI. strike fighter. But recent 
availability of variable-sweep wing data 
furnished by National Aeronautics and 
Space Administration scientists to 
NATO countries (AW Nov. 7. p. 28) 
has prompted a long look at GOR-2. 
Observers now predict that the opera- 
tional requirement will be quietly 
dropped in favor of a -more sophisti- 
cated one specifying variable-sweep as 
one of the design features. 

There is a move to order a quantity 
of Hawker P. 1127 aircraft, perhaps 25 
to 50. in order to form a few squadrons 
for pilot training and initial operating 
experience with the type. Most ob- 
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servers agree this is a desirable approach 
to produce maximum return on the 
Hawker initiative and the investment 
in the program. 

The Hawker design as it stands now 
could not meet an updated require- 
ment, because it represents the state 
of the art in VTOL of about three years 
ago. 

Hawker has not commented on any 
of the aircraft detail design features, 
but some of them can be determined 
from study of the photographs. 

Design Departure 

Layout of the P. 1127 is a departure 
from the family resemblance of the 
last few fighters designed by Hawker 
engineering teams under the direction 
of Sir Sidney Camm. The high wing 
has large negative dihedral and a nearly 
straight trailing edge seen in planform. 
Sweep angle is on the order of 55 deg., 
and the planform taper ratio is about 
three. 

Wingspan is 24 ft. 4 in. Conven- 
tional ailerons are fitted for lateral con- 
trol during non-hovering flight; it ap- 
pears that trailing-edge flaps are also 
fitted for flight operations where more 
conventional takeoffs and landings are 
desirable or necessary because of air- 
craft overload. 

Landing gear is a tandem installa- 
tion, with twin main wheels aft of the 
airplane's center of gravity and a single 
nose wheel forward. Retraction of the 
landing gear is into the fuselage, which 
leaves the wing structure completely 
free of cutouts and reduces its struc- 
tural weight to a minimum. Outrigger 
gear is fitted to the wingtips and re- 
tracts directly aft into a fairing. 


Fuselage is 41 ft. 2 in. long over-all. 
Vertical and horizontal tail surfaces arc 
minimum size; horizontal tail is the slab 

Fixed ventral fin area is added be- 
low the fuselage for additional static 
directional stability. 

Reaction Control System 

Most difficult feature to analyze from 
photos is the reaction control system 
of the plane. There arc obvious con- 
trol nozzles under the nose and at the 
intersection of the vertical and hori- 
zontal tails. If general design practice 
is to follow the proven reaction-control 
system of the Short SC.l (AW Oct. 17, 
p. 78), these fore-and-aft nozzles are 
used for control in the pitch plane. 
Other openings shaped like reaction- 
control nozzles arc visible on the sides 
of the fairing for the forward engine 
exhaust nozzles, and on the wingtip 
landing-gear fairings. F.ither of these— 
if they arc nozzles— could be used for 
roll control. 

Yaw control means are not apparent, 
and may not exist as part of the reaction 
system. There is a pair of fairings on 
the underside of the wing, at about mid- 
span of each panel, which might enclose 
air lines leading to nozzles pointing aft 
for yaw control. An alternate scheme 
would be to swivel the nose and tail 
pitch nozzles so that lateral compo- 
nents of the vectored control thrust 
would produce a yawing moment. 

Bristol Siddelcv BS.53 powerplant is 
a forward-fan engine which discharges 
both fan and engine exhaust through 
four swiveling nozzles, two forward for 
the fan and two aft for the engine. 
These nozzles hav e internal guide vanes 


to turn the flow through nearly 90 deg. 
to the plane of the nozzle exit. The 
nozzles am be swiveled so that all the 
engine and fan thrust is directed at any 
angle from a few degrees forward of 
the vertical to straight aft. 

Basis of the engine is the lightweight 
Orpheus powerplant; the fan stage was 
adapted from the first three compressor 
stages of Bristol Siddeley's Olympus 
turbojet. Engine designers added an 
extra low-pressure turbine to the basic 
Orpheus frame in order to drive the 

Discharge from the fan is split to go 
partially through the engine and par- 
tially around it and out through the 
forward jet nozzles. 

Engine Thrust 

Estimated eventual thrust of the 
engine is 15.000 lb. but the best esti- 
mate is that the engine is running well 
below its design figure, perhaps at 
12,000 to 13,000 lb. 

The large rotating mass of jet engines 
produces gyroscopic coupling forces 
when an airplane is displaced around 
the yaw or pitch axes, and these forces 
arc of magnitude great enough to pose 
a tough problem to the designer of the 
control system in a VTOL vehicle. But 
in the BS.53, gyroscopic moment of the 
engine has been reduced to a minimum 
by driving the fan and the compressor 
in opposite directions. 

The engine has been running on the 
test stand for the past year; the installa- 
tion in the Hawker aircraft is its first 
appearance in a flving vehicle. Develop- 
ment of the engine has been financed 
by the Mutual Weapons Development 
Program. 
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CLEARED TO LAND, WEATHER OR NOT 


Today’s increasing air traffic demands faster and safer 
all-weather operation at every airport. 

Bell brings this goal one important step closer with its 
All-Weather Automatic Landing System (ALS) which 
can fly two airplanes to touchdown every minute, even 
when visibility is absolutely zero. 

The Bell ALS takes over when the pilot brings his plane 
through the electronic “window in the sky” and guides 
it to a safe and sure landing. 

The system has been flight-proved in more than 4,000 
landings with all types of aircraft — small private planes 
as well as airliners from the DC-3 and DC-7 to the huge 
Boeing 707 jet. It now is being evaluated at FAA’s Na- 



tional Aviation Experimental Center, Atlantic City, N. J. 
Unlike other automatic landing systems, the Bell ALS 
is ground-based so a ground observer monitors every 
approach and landing. It can operate either fully auto- 
matically or under pilot control. 

Military versions of the ALS have been ordered by the 
Air Force. The Navy has selected it for installation 
aboard the nuclear-powered aircraft carrier USS Enter- 
prise as well as for its other large carriers. 

The Bell ALS is but one among many contributions 
which Bell Aerosystems Company is making to the scien- 
tific progress and defensive strength of the free world. 
We invite qualified engineers and scientists to inquire 
about sharing our challenging and rewarding future. 


BELL AEROSYSTEMS company 
BUFFALO 5. N.Y. 
DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 



Virtually No Speed Variation From -67°F to +167°F 
Due To Special Dry Lubrication Method 


Type 9001-03 Size 9 28VDC permanent magnet timer motor or motor tach 
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Senate Space Group Urges Effort 
To Settle Communications Issue 


By Philip J. Klass 

Washington— Immediate research ef- 
fort to resolve the question of possible 
interference between terrestrial com- 
munications services and communica- 
tions satellites has been recommended 
in a staff report to the Senate Com- 
mittee on Aeronautical and Space 
Sciences. 

The report, entitled Policy Planning 
for Space Telecommunications, also 
calls for immediate examination of the 
implications of recent Federal Com- 
munications Commission decisions on 
the availability of radio frequencies 
necessary for space communications. 

In October, FCC denied a petition 
by the American Telephone & Tele- 
graph Co., and other common carriers, 
that it set aside an earlier decision to 
allocate frequencies above S90 me. for 
private microwave system users— fre- 
quencies which AT&T said were needed 
for communication satellite service. In 
the recent decision, FCC denied the 
request for reconsideration and in- 
dicated that it believed that both types 
of service could co-exist without inter- 
ference problems. 

Senate Ratification 

The most immediate space telecom- 
munications issue that will face the 
87th Congress next year, the report 
points out, concerns ratification by the 
Senate of the multilateral treaty with 
101 nations, including the Soviet 
Union, based on frequency allocation 
agreements reached at the recent Inter- 
national Telecommunication Union 
conference in Genera. These include 
the first limited-frequency allocations 
for earth-to-space radio transmissions. 

The treaty, submitted by the Presi- 
dent to the Senate on June 9, will go 
into effect on May 1, 1961 if ratified 
by the Senate. The staff report offers no 
reasons why the treaty should not 
receive Senate approval. 

The staff report does cite these ques- 
tions, however, which merit considera- 
tion and possibly investigation by the 
Congress: 

• Is the National Aeronautics and Space 
Administration program for communica- 
tion satellites “being pursued with the 
vigor and emphasis that this form of 
global communications appears to prom- 
ise?" Also, is there adequate coordina- 
tion between NASA and Defense De- 
partment on their active communication 
satellite programs. 

• Have the international implications 
of communication satellites, particularly 
their potential use by the less well de- 
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vcloped countries, been examined by the 
State Department and NASA? 

• Are steps being taken to solicit coop- 
eration and support of other nations in 
setting aside wider bands in the radio 
spectrum for space service? The report 
points out that at the recent ITU meet- 
ing in Geneva, the U. S. was the only 
country that came prepared with pro- 
posals for frequency allocations for 
space use, and that except for Britain 
and the USSR there was little interest 
among the rest of the nations. If addi- 
tional frequencies arc to be made 
available to the Extraordinary Admin- 
istrative Radio Conference in 1963. 
considerable effort must be devoted to 
convincing other nations that they can 
benefit from the communications satel- 
lites. 

• What is the role of private enterprise 
in communications satellites and to 
what extent should U.S. common 
carriers be free to enter into cooperative 
agreements with other nations on space 
relays? Should common carriers follow 
the pattern used for long distance radio 
and submarine cables? 

• What will be the jurisdiction of vari- 
ous federal agencies in the task of 
licensing private applicants and assign- 
ing frequencies to government appli- 
cants for space communication sys- 
tems? In the past the FCC has had 
the statutory authority for licensing pri- 
vate applicants while equivalent author- 
ity for licensing government/military 
agencies rests with the Interdepart- 
ment Radio Advisory Committee 
(IRAC). which reports to the Director 
of the Office of Civil and Defense 


Washington— Contract to design 
National Nuclear Rocket Development 
Facility will be awarded soon, and 
leading contenders are Aetron Division 
of Aerojet-General Corp., a Bechtel En- 
gineering-Rocketdyne team and a Par- 
sons-Thiokol Chemical Corp. team. 

Award of the four-month National 
Aeronautics and Space Administration 
contract follows a bidders conference 
Oct. 7 at the atomic test site. Jackass 
Flats, Ncv. Representatives of 31 firms 
attended the conference, and 12 sub- 
mitted proposals for the design con- 
tract, which will be worth several 
hundred thousand dollars. 

Definition of facility requirements 
called for by the contract includes cost 
analysis, and early estimates put the 
construction and instrumentation cost 
between S35-S50 million. 


Mobilization. In the past, these two 
agencies were free to allocate frequen- 
cies within the framework of interna- 
tional agreements. With the advent of 
communications satellites, two new 
government agencies enter the picture: 
the State Department and NASA. The 
authority and area of responsibility of 
each of these agencies in the Geld of 
satellite communications requires re- 
examination and possibly redefinition, 
the report suggests. 

Come Prepared 

If the U.S. hopes to obtain addi- 
tional radio frequencies for both space 
experiments and operational commu- 
nications satellites, it must come to the 
1963 ITU conference armed with tech- 
nical data on the frequencies that arc 
suitable for space, the bandwidths re- 
quired and the feasibility of channel 
sharing, the report warns. To date, the 
U. S. has more conflicting opinions 
than actual data. 

The Soviet bloc may not support the 
allocation of additional frequencies be- 
cause its control over so large a land 
mass does not require international 
agreement to the extent needed by the 
U. S. and smaller countries, the report 

points out. 

The U. S. will need to exercise ut- 
most skill in negotiation and advanced 
preparation to convince other ITU 
member nations of the beneflts of space 

The report points out that many of 

immicatc directly with each other, but 
must use radio or cable circuits which 
go through London or other European 

A single communication satellite 
over Africa offers attractive possibilities 
for providing a link between all African 
nations. 


Site consideration also is a study 
requirement, with Jackass Flats con- 
sidered the most likely site. Harold 
B. Finger, manager of the Atomic 
Energy Commission-NASA Nuclear 
Propulsion Office, recently told a 
technical group that the national test 
facility will make maximum use of 
existing test facilities at the AEC's 

Design study will be the basis for 
a facility master plan, which will be 
prepared by Finger's office. 

Installation will be NASA’s, with 
AEC responsible for reactors. No 
decision has been made on which 
NASA center will manage the facility, 
but it is expected that scientists will 
be drawn from both Lewis Research 
Center and Marshall Space Flight 
Center for the new test facility. 
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Future Chemical Rockets May Cut Costs 


By Michael Yaftcc 

Boston— Several novel chemical 
rocket propulsion programs now under 
study may cut orbital payload trans- 
portation costs to less than SI per 
pound within five years and could 
significantly alter the roles of current 
aerospace systems producers. 

First public disclosures of most of 
these systems were made here last week 
at the seventh annual science and 
engineering symposium, sponsored by 
the USAFAir Research and Develop- 
ment Command. Among the more 
significant developments mentioned 
were the following: 

• Mushroom-shaped rocket engine 
which could obtain maximum exhaust 
expansion with minimum nozzle length 
and weight. 

• Tri-propellant system in which some 
fuel, probably a metal, would react with 
liquid oxygen to heat (but not bum 
with) liquid hydrogen. 

• One-hundred-per-cent, volumctricallv- 
loaded, multigrain solid propellant 
rocket that would be at least >7% 
shorter and 24% lighter than the 
Minuteman. 

Within a decade, this country's 
space program will require an orbital 
pavload capability of 100.000 to 

300.000 lb., according to Dr. Krafft A. 
Ehricke of Convair Division of General 
Dynamics. At the present time, put- 
ting even a small payload into a 200- 
300 naut. mi. earth orbit requires the 
sacrifice of either a Thor or Atlas 
booster and, subsequently, costs well 
over §1,000 per pound of payload put 
into orbit. Even with the Saturn, it 
is anticipated that orbit costs will still 
be approximately $500 per pound. 
Recovery Requisite 

To achieve truly economical orbital 
transportation— $1 per pound or less— 
of large payloads of from 30,000 to 

50.000 lb., Dr. Ehricke said, it will 
be necessary to develop a one-stage 
booster or carrier rocket that can be 
recovered. While a nuclear propulsion 
system could do the job, radiation 
problems— especially the danger asso- 
ciated with having a hot reactor enter 
the earth's atmosphere— argue against 
the nuclear rocket for this particular 
mission. Moreover, he said, it now 
appears that this job can be done by 
advanced chemical rocket engines now 
being investigated, mostly under con- 
tracts calling for feasibility studies. 

One of these chemical systems is 
essentially a large liquid hydrogen and 
liquid oxygen Centaur engine. Prob- 
ably the quickest and easiest to develop. 


it is also the most marginal m perform- 
ance of the advanced systems and may 
require a second stage in order to place 
a 30,000- 50,000-lb. payload in a 200- 
300-mi. orbit. 

Another approach and one promising 
greater performance is the tri-propel- 
lant chemical system. At the present 
time, this is envisioned as basically a 
cryogenic system using three different 
liquids or slurries. Most likely propel- 
lant candidates for this system are 
liquid oxygen, liquid hydrogen and 
some fuel, probably a metal slurry, 
that has a greater affinity for oxygen 
than has hydrogen. 

Purpose of a system such as this is 
to increase specific impulse— and there- 
by performance— by increasing combus- 
tion temperature and at the same time 
maintaining a low-molecular-weight ex- 
haust. A metal burned with liquid 
oxygen would provide a higher com- 
bustion temperature than hydrogen and 
oxygen; and this heat would be picked 
up by the hydrogen which would be 
ejected as part of the combustion 
products to provide the desired low- 
molecular-weight exhaust. To date 
most of the work in this area is still 
analytical in nature and is being carried 
out in-house by the Air Force, accord- 



ing to C. William Schnarc of the 
Air Force Flight Test Center. 

What may be the most unusual and 
at the same time most promising ap- 
proach of all to improved chemical 
rocket system performance is the work 
now going on in industry under Air 
Force contract on new rocket designs. 
In his report on trends in rocket pro- 
pulsion, Schnarc said that new con- 
figurations in rocket design offer more 
compactness and simplicity and could 
double the available thrust-to-weight 
ratio. The next few years, he said, will 
see almost a complete revolution in the 
chemical rocket industry. 

Mushroom Configurations 

In five years, it is possible that rockets 
won’t look like rockets at all, Schnarc 
said. They may look like inverted mush- 
rooms with the nozz.le virtually buried 
in the cap. Schnarc would not go into 
details of any projected design but did 
mention some possible changes that 
might be made including shortening of 
nozzles, use of ablation or film cooling 
in place of more complex and expensive 
regenerative cooling, elimination of 
turbopumps, changes in combustion 
chamber design and amalgamation of 
combustion chamber, nozzle, pressuri- 
zation system, tankage and other com- 
ponents into an integral vehicle or 

This amalgamation or integration of 
components is expected to have a sig- 
nificant ancillary effect on the role of 
aerospace contractors. It means, Schnarc 
said, that in the future the complete 
stage will be purchased from the engine 
manufacturer. As a result, more and 
more airframe companies will become 
system managers, getting assemblies 
from contractors and simply putting 
them together as Boeing is essentially 
now doing on the Minuteman. 

The object of the design changes is 
to reduce the inert component or burn- 
out weight of the rocket, about one- 
third of which is accounted for by the 
nozzle. By shortening the nozzle, de- 
veloping new tankage materials and new 
propellant feed techniques, using new 
cooling techniques and so on, Schnarc 
said, it may be possible to decrease the 
inert parts weight by 40% or more and 
double payload or range. 

Among those companies currently be- 
lieved to be carrying out government- 
contracted studies in the design area arc 
General Electric, Rocketdyne and Thio- 
kol. Some breadboard configurations 
have been developed and tested. 
Schnarc made it clear that plug nozzles 
were not part of the work in this area 
he was discussing. Plug nozzles, he 
feels, don’t offer as much gain in per- 
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First Photo of Navy-Martin Bullpup B 

More powerful advanced version of the Nary's Bullpup air-to-siirfacc missile lias come off the Martin Co.’s assembly lines at Orlando, 
Fla. Navy and Martin spokesmen said the Bullpup B is in advanced test stages but that details of the new configuration cannot be 
publicized. Martin was awarded a §2,561.000 Navy contract for Bullpup B in April. Retouched photo shows actual Bullpup B. 


fonn.mce as some of the other designs. 

One of the new nozzle designs that 
is believed to be receiving serious con- 
sideration and one that would lend itself 
to the mushroom configuration is the 
concentric or skirted nozzle. This con- 
sists of a fairly conventional, small 
liquid-cooled nozzle inside a large un- 
cooled outer nozzle. During the initial 
stages of flight in the atmosphere, the 
small nozzle would be the only one 
affecting the expansion of the exhaust. 
Later, in space, as the exhaust ex- 
panded, it would flow out and along 
the walls of the large nozzle. In 
effect, this would be a self-adaptive ex- 
pansion nozzle that would ensure maxi- 
mum performance from sea level to 
space at a minimum penal tv in length 
and weight. 

Somewhat akin to this is another new 
concept— the reverse-flow rocket engine, 
in which the small inner nozzle is re- 
versed, exhausting in the direction of 
flight into the larger nozzle, which then 
reverses the exhaust flow in an effort 
to provide an increased expansion ratio 
without an accompanying increase in 
nozzle length. 

With developments progressing as 
they arc, Schnarc said, it is also pos- 
sible to predict an ICBM rocket that 
is lighter in weight than the Polaris. 
More specific information on this was 
available from three Air Force flight 
Test Center representatives, 1st Lt. 
E. R. Flemig, Willard S. Bacon and 
Wilbur C. Andrepont. who reported on 
ultra-high-performance solid-propellant 
motors. 

In this work, the goal has been to 
increase the performance of solid- 
propellant missiles through new grain 
designs rather than through the de- 
velopment of new propellants or hard- 
ware. Although no specific solid 
propellant missile is mentioned, it is 
believed that this work is aimed pri- 
marily at the Midget Man small ICBM 
concept. At the present time, the Air 
Force has let two contracts to industry 
for a motor loaded with solid propellant 
consisting of two or three different 
propellant grains. This motor re- 


portcdlv burns out simultaneously at 
all points on the case wall, without the 
need for insulation, and produces con- 
stant mass flow. It is believed that this 
can be achieved by using a propellant 
in the center that has a faster burning 
rate than the propellant surrounding it. 
'I"he motor would ignite as an end 
burner but then, as the center burned 
down more quickly than the surround- 
ing propellant, the motor in effect 
would develop a core and burn from 
the inside out as well. 

Another outgrowth of this work has 
been the design of a multi-stage vehicle 
that was considerable volume 

available for propellant loading than in 
conventional designs, through what is 
believed to be a "headless" rocket mo- 

The Air Force combined these 
two concepts in a design study of a 
three-stage solid propellant ICBM that 
was named the Muroc missile. In this 
study, the Muroc missile was compared 
with another three-stage ICBM using 
conventional solid-propellant stages. 
The study showed that the Muroc mis- 
sile would be 24% lighter and 37% 
shorter than the other, a result that 
"has great significance" in terms of ease 
of transport— and current thinking re- 
gards mobility as a prime factor in 
survival capability. 


News Digest 


North American Aviation reported 
sales of §946.162,496 and profits of 
S23,394.54S or §2.87 a share for its 
fiscal vear ended Sept. 30, down from 
1959 sales of S1.044.S99.580 and earn- 
ings of §30,726,134 or S3.80 a share 

McDonnell Aircraft Corp. and Han- 
dley Page. Ltd., have discussed possible 
joint operations, but merger or sale of 
Handley Page does not appear to be in 
the picture. J. II. S. Green, Handley 
Page secretary, visited McDonnell for 
a day recently, but no further meetings 
have taken place. 


Grumman Aircraft Engineering Corp. 
received a §70.1 million follow-on pro- 
duction contract for the Navy A2F-1 
Intruder low-level attack aircraft. 

Second Atlas E flight from Cape 
Canaveral. Fla., failed last week when 
the sustainer engine shut down shortly 
after the booster engine section sep- 
arated. Instrumentation added after the 
first E-scrics shot has narrowed the 
trouble area enough so that engineers 
believe they can pinpoint the specific 
cause of both failures. 

Brazil's National Economic Develop- 
ment Bank has appointed a task force to 
establish an airframe industry to meet 
a pressing need, particularly for light 
aircraft, in the development of the 
country’s interior. 



AIR TRANSPORT 


CAB Explains Its Rate-Making T echniques 


Board outlines approaches to help weaker trunks; 
they include subsidy, higher fares, route changes. 

By L. L. Doty 

Washington— Far-reaching four-point program that establishes new prece- 
dents for bolstering earnings of weak domestic trunklines has been proclaimed 
by the Civil Aeronautics Board in its final decision in the General Passenger 
Fare Investigation. 

For the first time since all domestic trunklines became subsidy-free, the 
Board formally suggested it will again resort to subsidy for less profitable 
trunklines as part of its new program— where the interests of commerce, 
postal service and the national defense arc served. It also stated that 
readjustment of competitive routes may be a solution to the poor earnings 
character of some carriers. 


Repeatedly throughout the 77-page 
document, the Board referred to the 
unstable condition of the industry re- 
sulting from "financial and other prob- 
lems" created by the transition to jet 
equipment. It said it could not estab- 
lish rate-making standards until the in- 
dustry has reached a more stable period. 
Difficult Problems 
In its decision, the Board admitted 
that "the problem of accommodating 
the requirements of the weak and strong 
carriers ... is one of the most difficult 
to be found in regulation.” It added 
that general fare increases are not nec- 
essarily the panacea” that will solve 
this problem, and it then evolved its 
new policy by suggesting these four 
tools for dealing with less profitable 
carriers: 

• Over-all examination of the general 
passenger fare structure which might 
result in bringing the costs and reve- 
nues of individual carriers into closer 
alignment. An analytical study of pas- 
senger fares with the view of over- 
hauling the tariff structure was excluded 
from the issues considered in the Gen- 
eral Passenger Fare Investigation, but 
such survey now appears imminent. 

• Carriers whose needs are not met bv 
fare level adjustments can seek higher 
fares. The Board admitted, however, 
that competition would probablv pre- 
vent airlines from charging fares higher 
than the established level except on 
monopoly routes. 

• Realignment of routes to produce a 
more balanced competitive route struc- 

• Subsidy payments where the Board 
finds that such compensation is required 
in the interests of commerce, postal 
sendee and national defense. 

G. Joseph Minetti filed a concurring 


and dissenting opinion. John S. Brag- 
don, who lias been a Board member 
for only three months, did not partici- 
pate in the case. 

The formal decision, which amplifies 
the press release announcement of last 
May (AW May 9. p. 46), declines to 
set a fare level for the trunkline industry 
although it reinforces the original de- 
cision to allow a 10.5% return on in- 
vestment. Thus, the industrv is left in 
another quandary as to whether the 
final decision is an open imitation to 
request a second rate boost this year as 
a means of breaking the current tight 
squeeze on profits (AW Nov. 21, p. 55). 

Trunklines flooded the CAB with a 
torrent of petitions for rate hikes rang- 
ing from SI per ticket to 10% across- 
the-board over previous fares imme- 
diately following the press release 
announcement (AW' May 30. p. 39). 
The Board suspended the tariffs but sub- 
sequently granted a fare increase that 
approximated 6% (AW June 27. p. 41), 

Most trunklines feel that the way 
has been opened to ask for rate in- 
creases on certain routes as a first step 
toward inflating revenues and bringing 
the rate of return to 10,5%. a weighted 
industry average. Under the Board's 
plan, the Big Four tnmklines would be 
allowed to earn 10.25%, the smaller 


Boeing 727 Production 

Boeing Airplane Co. is 

expected to 

announce this week that 

will build 

the Boeing 727 triple-turbo 


based on orders from Fasten 


Air Lines (AW Nov. 28, p. 

45). Boeing 

probablv will use an appea 

ranee tomor- 

row before the New Yor 

Society of 

Security Analysts as a fonun. Power- 

plants will be Pratt & Wh 
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eight carriers would earn 11.125%. 

The Board decision docs not provide 
a guarantee that the industry should 
promptly earn a weighted average of 
10.5% rate of return, since the standard 
is based on long-term activity and the 
Board wants to clearlv determine 
whether the industry's current fiscal 
doldrums arc temporary or long-range. 
Profits in 1959 for the 12 trunklines 
were 7%. but thev had dropped to 
4.6% by June, 1960. The figure un- 
doubtedly will drop substantially when 
profits for the first three quarters are 
fully adjusted. 

Marketing Inhibitions 

Chances are strong that most carriers 
will be reluctant to ask for a fare in- 
crease at this time, despite a leveling- 
off of revenue growth patterns. Most 
carriers arc now in the grip of a tight 
competitiv e race for traffic and are not 
likely to run the risk of the very obvi- 
ous handicap of over-pricing, even on 
high density traffic routes. 

Some observers are interpreting the 
Board’s decision to imply that it will en- 
tertain petitions for fare increases and 
that the competitive factor will iron out 
rate differences sufficiently to allow fares 
to seek a natural economic level. In- 
dustry has traditionally held that it 
should be granted the prerogative to de- 
cide on a fare level within a range differ- 
ential area fixed by the CAB. As a 
result, the interpretation may be wish- 
ful thinking rather than a hard analysis 
of the facts. 

In the decision, the Board gives no 
indication that it is ready to allow the 
trunk carriers any such freedom in set- 
ting a rate level other than to say that 
“. . . carriers whose needs are not met 
by general fare level adjustments can 
seek higher fares . . .” On the subject 
of cost and load factor standards, it de- 
clares that “. . . it is clearly not the 
function of the Board to assume the 
role of management and substitute its 
judgment for that of carrier manage- 
ment with respect to matters which are 
the prerogative of management.” It ad- 
mitted it was precluded from regulating 
fares on the basis of policies divorced 
from factual findings, but added: 

"On the other hand, the Board is 
under statutory injunction in determin- 
ing rates to consider such factors as “the 
need in the public interest of adequate 
and efficient transportation of persons 
and property by air carriers at the lowest 
cost consistent with the furnishing of 
such services; the promotion of ade- 
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quatc, economical, and efficient service 
by air carriers at reasonable cost; and 
the need of each carrier for revenue 
sufficient to enable such air carrier, un- 
der honest, economical and efficient 
Management, to provide adequate and 

In his dissent, G. Joseph Minetti, 
who recently has been frequently men- 
tioned as a leading candidate for the 
Board chairmanship, expressed fears that 
increased fares will depress traffic but 
emphasized that no two observers ap- 
pear to agree on the exact fare level 
where this will occur. On this point, 
Minetti said: 

". . . If the present cost levels prove 
to be permanent, rather than temporary 
bulges, the currently high fare levels 
must be maintained whatever the effect 
may be on the movement of traffic and 
on utilization of the industry’s current 
and anticipated huge amount of capac- 
ity. If costs, however, prove to have 
been only temporarily inflated, and as- 
suming that current fare levels adversely 
affect traffic growth, we will be able to 
take action to reduce fares to a point 
consistent with representative cost lev- 
els and with resumed traffic growth in 
the degree necessary to profitable equip- 
ment utilization." 

Minetti said he would grant an 
8.75% rate of return for the Big Four 
and 9.6% for intermediate carriers as 
"reasonable and ample.” 

Here arc the main points brought 
out in the Board's formal decision on 
tariffs and rates of return: 

• Standards for passenger fare regulation 
should be based on the profit element, 
rate base, depreciation and taxes. How- 
ever, the Board declined to fix a rate 
level because forecasts of future opera- 
tions by the airlines were found to be 
insufficiently reliable for such purposes. 

• Industry profit clement should be 
regulated by the conventional test of 
rate of return on investment rather than 
by the operating ratio or its comple- 
ment— the return margin. The Board 
found that the rate of return, which 
keys return to capital investment, as- 
sures earnings sufficient to compensate 
for the capital invested in the business. 
It added that operating ratio, which re- 
lates return to revenues, gives no clue 
to the return required to pay capital 
costs and attract new capital. 

• Rate of return of 10.25% to be al- 
lowed the Big Four carriers is derived 
from the averaging of 4.5% cost of 
debt and 16% cost of equity to a capi- 
tal structure consisting of 50% debt 
and 50% equity. Rate of the inter- 
mediate eight airlines is based on the 
averaging of 5.5% cost of debt and 
18% cost of equity to a capital struc- 
ture consisting of 55% debt and 45% 
equity. Debt costs agree with those 
recommended by Examiner Ralph L. 
Wiser, but the Board's cost of equity 


rate differs slightly from Wiser's rate. 

• Rate base to be used for the fare 
regulation should consist of net work- 
ing capital, net operating property and 
equipment after deductions for depre- 
ciation and overhaul reserves, and other 
used and useful assets including equip- 
ment purchase deposits. 

• Depreciation charges on flight equip- 
ment should be based on a seven-vear 
life and 1 5% residual value for piston- 
powered aircraft and airframes. Depre- 
ciation charges for turbine-powered air- 
craft should be based on a 10-year life 
and 1 5% residual value for airframes 
and a five-year life and 15% residual 
value for turbine engines. The Board 
said 5 % of airframe costs should be in- 
cluded in the residual value as a built-in 
overhaul allowance. On this point, the 
Board rejected the Bureau Counsel’s 
proposal that a flat depreciation charge 
of 2.45 cents per available ton mile be 
used, based on the over-all industry ex- 
perience for the 12-year period 1946- 
1957. It also disapproved the position 
taken by some carriers that the Board 
was required to accept industry's de- 
preciation rates and figures unless they 
are shown to represent dishonest, in- 
efficient or uneconomical management. 

• Federal income tax expense recog- 
nized for rate-making purposes should 
be based on normal tax paid under 
straight-line depreciation rather than 
under pennissiblc liberalized deprecia- 
tion privileges. 


London— Vickers is expecting full 
passenger-carrying certification for BEA 
Vanguard Type 951 from the Air Regis- 
tration Board soon. It expects to be able 
to offer the engines at delivery with an 
overhaul life of between 400-500 hr.. 
Aviation Week learned. 

Certification for the Vanguard Tvpc 
592 for TCA is not expected until later 
in December due to equipment 
problems with the Collins autopilot. 

BEA has already planned to use the 
Vanguard on an ad hoc basis on the 
London-Paris run over the Christmas 
period. But fully scheduled operations 
arc not due to start until Mar. 1 when 
the aircraft will be used on British in- 
ternal intercity route network. By this 
date overhaul life mav be higher. 

Vanguard G-APED fitted with the 
fully modified production Tyne engines 
completed the 200-hr. engine "assur- 
ance" problem on Oct. 31. Flying a 
simulated airline pattern involving three 
or four trips per day, six days a week, 
the aircraft completed the 200 hr. in 25. 

Two of the engines were stripped im- 
mediately after the program for detailed 
examination by Rolls-Royce and the 


• Board rejected all forecasts of future 
operations by the carriers and the Bu- 
reau Counsel on grounds that the eco- 
nomic recession of 1957-1958. the scries 
of strikes grounding several airlines in 
1958 and 1959 and the transition to 
turbine-powered equipment do not pro- 
vide a normal base for projecting future 
traffic trends. The Board found that the 
industry's forecast of 27.5 billion pas- 
senger miles for 195S and 31 billion 
for 1959 fell far short of actual results 
of 24.6 billion in 195S and 28.3 billion 
in 1959. 

• Board refused to accept proposed 
standards concerning load factors and 
cash costs because of the unstable na- 
ture of the industry at the present time. 

• In setting fare levels in future cases, 
the Board will regulate fares to produce 
a reasonable return over an extended 
period of time. It said that the decision 
when to permit fare adjustments “can- 
not be relegated for solution to any 
mechanical device, but can be solved 
only on a casc-to-casc basis, applying 
informed judgment to the task of bal- 
ancing the relevant facts.” 

• In determining fare adjustments, the 
Board will give consideration to the 
extent to which the fare level meets the 
costs of the Big Four and the intermedi- 
ate eight carriers. Fare adjustments nor- 
mally will be based on the results for 
the industry as a whole, and not for 
the smaller trunks or the financially 


Air Registration Board. The other two 
were transferred to Vanguard G-APEE 
and subsequently passed a similar ex- 
amination after 250 hr. 

It is understood that both Rolls- 
Royce and the ARB were sufficiently 
impressed with the condition of the 
engines to start the engine with the 
same overhaul life at time of delivery 
as was authorized for the Dart. Since 
its first flight 22 months ago, the Van- 
guard has logged 1,900 hr. in the certi- 
fication program and the 12 aircraft now 
flying have made over 1,100 flights. 

The program was delayed for six 
months by a metallurgical fault in the 
compressor disks (AW June 6, p. 43). 

Autopilot clearance for the TCA 
Type 952 Vanguard is being under- 
taken on Vanguard G-AOYW, the first 
development aircraft to fly. so that this 
requirement will not affect aircraft de- 
liveries. This aircraft has completed 
nearly 450 hr. during 300 flights. 

Apart from the autopilot, the Collins 
flight system has been cleared with all 
associated radio gear and the necessary 
Using for certification up to ISA plus 
15C has been completed. 


Imminent Certification Seen For 
BEA Vanguards; TCA’s Delayed 
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FIRST CONVAIR Model 990 jet transport is rolled out of the plant at Lindbergh Field, San Diego, Calif. General Electric CJ805-23 aft fan 


Convair Rolls Out First Model 990 Jet; 



CONVAIR 990 wing lias a leading edge Sweep of 39 deg. and wing includes four speed capsules to reduce drag. 
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Testing Begins 

By Russell Hawlces 


San Diego, Calif.— First Convair 990 
jet transport, formerly designated the 
Convair 600. lias been rolled out and is 
scheduled to make its first flight in 
January. 

Ground testing of the number one 
aircraft already has begun in a Convair 
test hangar at Lindbergh Field here. 
Three other airplanes will join it in the 
Federal Aviation Agency airworthiness 
certification test program and another 
will be used for extensive stress testing. 

The 990 is to be in service with air- 
lines in 1961. It will be built in two 
versions, the basic 990 for domestic 
service and the Coronado 990 for inter- 
continental routes. Convair has an- 
nounced a total of 37 firm orders for 
the two versions. American Airlines has 
ordered 25 of the domestic version and 
Coronados have been ordered by Swiss- 
air (7). Scandinavian Airlines System 
(2), and Real Aerovias Nacional of 
Brazil (3). Trans World Airlines is 
expected to get six in addition to these 
orders (AW Nov. 2S. p. 391. 

The 990 has a maximum cruising 
speed of 640 inpli.. which is 25 mpli. 
faster than the earlier Model SS0. Con- 
vair intends to have it certificated for 
640 mph. cruise speed. Most of the 
speed improvement is due to the in- 
stallation of General Electric CJ SO 5-2 3 
turbofan engines, each rated at 16,100- 
lb. thrust, and to a radically new high- 
speed wing design. 

The most obvious innovation in the 
new wing design is addition of four 


MODEL 990 can carry up to 121 passengers in tourist configuration. Cabin air supercharger 
inlets are visible just below the wing root leading edge. 
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Confidence counts and the airlines count on Sinclair 

45% of the aircraft oil used by major scheduled airlines in the 
United States is supplied by Sinclair. Military jets also count on 
Sinclair to supply Sinclair Aircraft Oil to lubricate their mighty 
engines. There is no better proof of reliability. 


Sinclair " sk' t 



Sinclair Refining Company 


Aviation Sales, 600 Fifth Ave. • New York 20, N. Y. 



streamlined afterbodies on the upper 
surface of the wing extending aft of the 
trailing edges. The afterbodies, first 
demonstrated experimentally bv scien- 
tists of the National Aeronautics and 
Space Administration, arc called speed 
capsules by Convair engineers (AW 
Sept. 8, 1958. p. 50). The capsule tails, 
extending aft of the wing trailing edges, 
have flat lower surfaces to minimize 
their influence on airflow along the 
lower surface of the wing. This arrange- 
ment also allows trailing edge control 
surfaces to extend beneath the capsules. 

The inboard capsules arc 21.5 ft. long 


and the outboard capsules are 24 ft. 
long. Maximum thickness of the large 
capsules is about 2 ft. 

Sweepback of the 990 wing is 39 deg. 
at the leading edge; Convair officials call 
it the thinnest wing being used on a jet 
transport. Leading edge slats which are 
extended at the same time as the trailing 
edge flaps postpone airflow separation to 
higher angles of attack, enabling pilots 
to take off and land in nose-high atti- 
tudes that shorten takeoff and landing 
distance requirements. 

Wingtip trailing edges are slightly re- 
flexed to reduce drag. Inboard flap sec- 


tions are double-slotted, full Fowlei 
motion types. Outboard sections are 
also double-slotted with half Fowler 
motion. 

Convair claims the 990 can land and 
take off from most airports used by four- 
engine propeller-driven transports, 
which would make jet sendee available 
to many cities that lack airports large 
enough to handle the jets now being 
used by airlines. 

Convair officials report that the 
modular replacement philosophy of 
military aviation has been adopted in 
the 990 to keep down the time and 
cost of maintenance. Access doors make 
up 12% of the fuselage surface and al- 
most 35% of its lower wing surface to 
speed removal of faulty units and the in- 
stallation of replacements. Quiek-dis- 
connccts are used in engine pod wiring, 
plumbing and structural attachments. 

The General Electric aft-fan engines 
are reported to be 40% more efficient 
than the military' J79 turbojet on which 
they are based. Diameter of the engine 
pod is nearly 6 ft. Steel clamshell 
thrust reversers form the external surface 
of the aft end of each engine pod when 
the reversers are in the cruise position. 
Mixing between the engine exhaust and 
the low velocity annulus of fan wash so 
reduces engine noise that additional 
sound suppressors are not used. 

The basic 990 carries 15,110 gal. of 
fuel. The Coronado 990 carries 15,675 
gal. and has full provisions for over- 
water sen-ice. The speed capsules on the 
wings are used for fuel storage. The 
990 can accommodate 96 first-class pas- 
sengers in four-abreast seating, 121 
coach class in five-abreast seating, or 
almost any number in between in mixed 
seating arrangements. The cabin fittings 
are designed to let the airline operator 
change the mix of first-class and coach 
scats to meet day-to-day needs. 

At 41 ,000 ft. the cabin of the 990 can 
be pressurized to the equivalent of 6,000 
ft. At 20,000 ft. cabin pressure can be 
equivalent to sea level. Maximum cabin 
pressure differential is 8.2 psi, 


Convair 990 and Coronado Specifications 


Cruising speed . . . 
Range (full first-cla- 
at 35,000 ft.) . . 


payload, normal reserves, at long range ci 

ing configuration) 

■Iiidc 

vet. normal power, takeoff weight) 


1.000 stat 


Landing, CAR runway . 

Passengers, all first class ( 
Pas-load (first class) (Coaci 
Fuel (Coronado: 15,675 


Maximum zer 
Four General 


'8 wfi 8 h ' 

fl weight (Coronado: 2-14.200 lb.) . 
weight (Coronado 245,000 lb ) . 
uel weight 


.105 mph. 

41.000 ft. 
. 3.250 fpm. 
. .1.530 gph. 
. 5.350 ft. 

... .4.600 ft. 

....4,770 ft 


25,120 lb 
15.119 gal. 

28 gal. 

. . .928 cu. ft. 

120 ft 

.2,250 sq. ft 
. 139 ft. 5 in. 
.. .39 ft 6 in. 

. . .180.000 lb. 

. 239.200 lb 

. . 240.000 lb. 
. . .154.000 lb. 


S equipped with thrust 
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NOW! 

LORAN FOR 

CORPORATE AIRCRAFT 


EDO LORAN Precision Longe Range Navigation System . . . Simple To Use . . 
Pilot-Operated . . . Provides Exact Position Information on Over-Water Flights 


Now, Edo I.oran, already in use by ihe world's leading international airlines, is being installed in 
an increasing number of corporate aircraft for over-water operations. 


This precise navigation system, using signals from internationally-maintained 

and long-established ground stations, gives complete navigation coverage 

over the Atlantic, the Caribbean and many other areas . . . 

gives pilots flying to Europe. Bermuda. Puerto Rico. South America- 

even Control 1 150-pin-point position information at all times without need for 

... or reliance on . . . celestial navigation. 



Advanced Edo I.oran eliminates need for complicated tables 
and computations. Without leaving his seat, either pilot can obtain 
line of position information directly from 
panel-mounted equipment. Just as simple to learn, 
understand and operate as Omni: 
invaluable for reporting ocean positions: 
a "must" for precise penetration of U. S. Defense Zones. 

If you operate over water where HF radio is needed, 
you'll certainly find loran 
an essential navigation system. 


THOROUGHLY TESTED EDO LORAN is in doily use over Atlantic, Pacific and Caribbean air routes. 



and by growing numbers of corporate aircraft engaged in over-water operations 

Edo Loran complies with FAA TSO C60 


For complete information on Edo Model 3‘ 


CORPORATION 

College Point, N.Y. 


sr Descriptive Literal 




(CANADA) Ltd. 


Airline Bid Requests 
Canceled by MATS 

Washington— Military Air Transport 
Service has revoked requests for bids 
from commercial airlines for overseas 
transportation of military traffic in 1961 
pending further study of its capacity 
requirements. 

Cancellation of the bid requests came 
after airlines had submitted their bids. 
It is the result of the presidential order 
last month directing a cut in the num- 
ber of dependents of military personnel 

Commercial carriers have received 
firm contracts for military traffic for 
the last three months of 1960, but 
future contracts will be let bv MATS 
on a monthly basis beginning (an. 1 
when the first of the monthly quota 
of 15.000 military dependents and 
civilian personnel return to the U. S. 

Industry is still in the dark on the 
effect the presidential order will have 
on future traffic potentials, although 
it is generally conceded that the large- 
scale recall of some 284.000 persons 
will create a directional imbalance of 
passenger traffic until July 51. 1962. 
when the project is to l>e completed. 

During the third quarter of I960, 
commercial carriers transported a total I 
of 13S.151 MATS passengers between I 
the U. S. and overseas points in both 
directions at a contract cost of S13.6 I 
million. Total of 138,131 passengers 
were military personnel. 61.000 were 
civilians and 9.44S were members of I 
both categories traveling on a space 
available basis. Majority of the traffic 
was transported in charter flights. 

During the 12 months ending June 
30. commercial carriers handled a total 
of 462,254 military passengers under 
contracts that brought the carriers 
S47.9 million. 

Brancker to Operate 
Consulting Agency 

Montreal— J. W. S. Brancker. former 
traffic director of International Air 
Transport Assn., will run Consultair, 
Ltd., a new consulting and advisory 
agency in aviation fields. 

The company, with headquarters 
here, will specialize in tourist promo- 
tion and traffic development and will 
provide advisors- services to airlines. 

Brancker’s forced resignation from 
IATA earlier this year created a wide 
split between the lATA executive com- 
mittee, which supported Director Gen- 
eral Sir William Mildred's request for 
the resignation, and a majority of dele- 
gates to the association’s general meet- 
ing in Copenhagen, who wanted to sec 
Brancker retained in the post (AW 
Sept. 12. p. 40). 



soft touch 

—with Sylvania Gold Brand Tubes 
m the critical sockets 

Home to roost . . . communications perfect. 
Avigation equipment on the nose. 

One good reason for this easy “let down" is the 
reliability of Sylvania Gold Brand Tubes. The 
premium design of Gold Brand Tubes features 
built-in safety factors to assure dependability 
even under mechanical and thermal shock condi- 
tions as great as 500g and 165°C. They undergo 
severe tests for vibration, glass strain, fatigue, 
electrical characteristics and reliability. Result: 
Gold Brand Tubes, like GB5654 and GB5670. are 
strong replacement favorites with the largest airlines. 

Investigate Gold Brand reliability for yourself. Ask your nearby Sylvania 
Industrial Tube Distributor for the informative "Gold Brand Reliable Tubes" 
brochure. Or, write Electronic Tubes Division, Sylvania Electric Products 
Inc., Dept. 1012, 1100 Main Street, Buffalo, N. Y. 

SYLVANIA 

Subsidiary of GENERAL TELEPHONE sELECTRONLCS^j 
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...with off-the-shelf components 


ORDER 
COMPUTERS 


Delco Radio can design, develop and deliver digital computers with the speed you need, for airborne 
guidance and control as well as a wide variety of other special applications. ■ With off-the-shelf 
Delco transistorized digital circuits, we have, for example, built a computer for a military 
application in less than three months. ■ These miniature modules contain 
standard components. They satisfy all M1L-E-5272D (ASG) requirements, 
which assures extremely rugged, reliable computers. Continuing life tests on 
these computer circuits now exceed four and one-half million transistor hours without a failure. And where space is no problem, you 
can have these same, reliable digital circuits packaged on plug-in circuit cards. ■ Delco Radio has six sections of highly experienced 
people with the necessary capabilities to produce complete computer systems: Application Analysis, Systems, Logic, Memory, 
Circuit Design and Advanced Development. May we review your requirements? Just contact our Sales Department. ■ Physicists 
and Electronics Engineers: Join Delco Radio's search for new and better products through Solid Slate Physics. 


PIONEERING ELECTRONIC PRODUCTS THROUGH 




DELCO 

RADIO 


ALP A Forms New Attendants’ Division 


By oavid H. Hoffman 

Miami Beach. Fla.— Directors of the 
Air Line Pilots Assn., deadlocked for 
four days over what to do with flight 
attendants, have decided to form a 
separate stewards and stewardesses divi- 
sion linked to ALPA only by a common 
president. 

The union division established dur- 
ing the closing hours of ALPA's 10-dav 
biennial convention here will be headed 
by Clarence N. Savcn, acting president 
of the former Air Line Stewards and 
Stewardesses Assn, since Rowland 
Quinn walked out of the pilots' Chicago 
headquarters last summer. 

At all other levels— from the local 
councils representing individual domi- 
ciles to the industry-wide executive 
committee-pilot and cabin attendant 
organization will be kept distinct. 
Moreover, the separate ALPA board of 
directors retained power to sever even 
this relationship with associated stew- 
ards and stewardesses by a simple 
majority vote. 

Inclusion of this so-called "escape 
clause” finally resolved the thorny issue 
by allaying the fears of many pilots who 
felt that hostesses inside ALPA would 
plav too important a role in shaping 
association policy (AW Nov. 2S, p. 40). 

In another controversial area that was 
dealt with at the eleventh hour. ALPA 
ruled against making the office of execu- 
tive r ice president elective. Instead, it 
changed the title of Kay McMurrav. 
Sayen's full-time assistant, from execu- 
tive viceprcsident to executive adminis- 
trator. Tims ALPA apparently complied 
with recent labor legislation requiring 
that a union’s top officials be selected 
by popular r ote. 

Cockpit Tape Recorders 

On the recommendation of Savon, 
the pilots also endorsed installation of 
sound recorders on airline transports as 
an aid in accident investigation. Such 
recorders, according to an explanatory 
report issued by ALPA's safety engineer- 
ing department, could become opera- 

If data already being supplied by 
standard flight recorders was supple- 
mented by a recording of all pertinent 
sounds, cockpit conversation or exclama- 
tions during an emergency, the precise 
cause of at least 16 partially unexplained 
fatal accidents in the last three years 
could have been determined. ALPA 
reported. 

To protect pilots' privacy' and prevent 
"the possible misuse of any information 
for punitive action." the association 
favors incorporation of an “erasing" 
mechanism in the sound recording sys- 


To soften the economic impact of 
prolonged strikes, or strikes involving 
more than one large airline. ALPA voted 
to build up a reserve benefit fund of 
$750,000. In the event of major work 
stoppages, this fund would be used to 
pay the first demands for strike bene- 
fits. then replenished from membership 
assessments. 

Thus the necessity of borrowing bank 
money-even though this is available to 
ALPA at prime interest rates— would be 
eliminated. Debate on the reserve bene- 
fit fund consumed the better portion of 
a day . with opponents arguing that the 
ample association treasury and the 
availability of commercial money made 
a "war chest" unnecessary. 

Turning to relations with Federal 
Aviation Agency, the convention noted 
that the rate and number of infractions 
charged against airline pilots have in- 
creased sharply since promulgation of 
the Federal Aviation Act in 195S. 
During the entire period covered by the 
Civil Aeronautics Act of 1938, only 122 
violations were filed against ALPA 
members. In 1959 and 1960 to date, 
121 violations have been filed. 

Pilot Protection 

To increase pilot protection in viola- 
tion proceedings, ALPA's standing com- 
mittee on FAA enforcement procedures 
recommended a much closer liaison be- 
tween individual pilots and the legal 
division of the association. 

A pilot involved in any potential in- 
fraction. this committee suggested, 
should immediately seek ALPA counsel, 
for: "No matter how minor the incident 
may seem, or how trivial the local offi- 
cials may make it appear, the truth of 
the matter is that they do not control 
the action to be taken. The decision is 
made in Washington, invariably by 
men with legal rather than flying back- 
grounds. Therefore, technical compli- 
ance with the law is governing.” 

Recommendations aimed at acccler- 

and at achieving greater cn route safety 
were offered the directors by ALPA's 
air traffic control committee. Among 

• Radar should not be used as a primary 
means of establishing on-course separa- 
tion. Rather, greater emphasis should 
be placed on two-way communications 
systems even though most aircraft now 
arc equipped with transponder units. 

• Pilots should not be required to navi- 

gate in a terminal zone by reference to 
streets, parkways or other barely dis- 
tinguishable objects on the ground. Nor 
should Air Traffic Control (ATC) re- 
quire pilots to change cn route radio 
frequencies over geograpl c 1 1 1 rks 

instead of at specified times. 


• Airborne weather radar should be 
deemed an acceptable method for de- 
termining a course through or around 
areas of thunderstorm activity. 

Ranging bevond specific recommen- 
dations. ALPA's ATC committee took 
note of FAA's effort to develop a con- 
trol system capable of moving 120 air- 
craft per hour through an airport. It 
then termed the effort "ironic” in view 
of the fact that no known airport design 
could cope with this volume of traffic. 

Without objection, the association's 
directors reaffirmed earlier policy favor- 
ing the inclusion of "no strike”' clauses 
in contracts with carriers participating 
in the Civil Reserve Air Fleet. Such 
provisions, which would applv only if 
CRAF were activated, would be aimed 
at "stifling Air Force arguments con- 
cerning the dependability of civilian 
flight crews in responding to an cmcr- 

A five-man standing committee to 
investigate the manner and procedure 
employed by Department of Defense 
in awarding MATS airlift contracts was 
established by the convention. 

Debating more than 100 proposed 
resolutions submitted by the union’s 
far-flung domiciles. ALPA's 300-man 
board of directors also voted to: 

• Continue electing the association 
president itself rather than poll the 
entire ALPA membership for its pref- 

• Oppose any legislation that would 
transfer accident investigation work 
from the Civil Aeronautics Board to the 
FAA or "any other federal agency which 
subsequently may receive the responsi- 
bility for promulgation of operational 

• Maintain the Chicago location of the 
ALPA home office rather than move the 
headquarters to Washington. D. C.. as 
had been proposed by several councils. 

• Attempt to secure legislation estab- 
lishing a three-man board to review civil 
penalties levied against pilots by FAA's 
administrator and to act as an "evidence- 
taking body" for the CAB in appeals. 
All three members of this board would 
he skilled pilots. 

• Seek further legislation aimed at shift- 
ing to the federal government the eco- 
nomic penalty imposed on pilots who 
must retire at age 60. 'Ihis might come 
through income tax relief or accelerated 
social security benefits. 

• Step up the payment of strike benefits 
to Southern Airways' pilots. The new 

the strike's 120th dav. would increase 
the amount received by Southern ALPA 
members by S60 per month, with bene- 
fits ranging from S410 to S710 per 
month depending on the pilot's former 
salary bracket. 
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THE REVOLUTIONARY 



THRUST 

FROM ONE 

ENGINE 


BS53 

TURBOFAN 


A single power source for VTOL and STOL aircraft. The 

new Bristol Siddeley BS 53 high-ratio turbofan repre- 
sents a major engineering breakthrough in the field of 
VTOL and STOL aircraft propulsion because it provides 
the airframe designer with a single power source for all 
conditions of flight. 

VTOL, STOL and normal take-off capability. The most 
revolutionary feature of this unique engine is that the 
thrust can be evenly applied around the centre of gravity 
through four movable nozzles which are directed down- 
wards for lift, backwards for thrust, forwards for braking 
in flight, or in any intermediate direction. This makes 
possible, for the first time, t he design of single or multi- 
engined aircraft in which the total installed thrust isavail- 
able for vertical or short take-off with a normal payload 
or for conventional take-off with a large overload. 

High cold-flow ratio, high thrust, lowf uel consumption. 

The BS 53 is a high-thrust engine and the basic design 
concept which makes its versatile performance possible 
is a high cold-flow ratio. 


A fan, located at the front of the 
engine, draws in a large mass of air, over half 
of which by-passes the main engine and is ejected 
in the form of a cool, relatively slow-moving stream 
through the two forward nozzles. The remainder 
passes through the gas generator and supplies thrust 
to the two rear nozzles. This arrangement greatly 
improves the Froude efficiency and gives the BS 53 a 
higher thrust/weight ratio, a lower specific fuel con- 
sumption and a lower noise level than any turbojet of 
comparable power in existence today. 


Conventional installation, operational simplicity. The 

BS 53 is installed normally, with forward-facing intakes 
and the majority of its components are based on well- 
known principles already proved in service. These factors 
make for operational simplicity, easier maintenance, 
greater reliability. 


Reduced problems of ground erosion and recirculation. 

Because the velocity and temperature of its jet effluxes 
are low, the BS 53 minimises the problems of ground 


...ANOTHER ENGINEERING ADVANCE 

BRISTOL SIDDELEY 


BRISTOL SIDDELEY ENGINES LIMITED 


erosion, recirculution and ingestion of 
debris which arc a major difficulty with fixed 
lifting engines. All ground running can be done with the 
exhaust discharging backwards like a conventional 
turbojet. Taxying also is perfectly normal, and 
at take-off a short forward roll before the nozzles 
are deflected downwards ensures that all debris is 
left behind. As a result, the BS 53 does not 
require prepared sites and is independent of all fixed 
ground installations. 


Selected forthe world’s first VTOLfighter. The Bristol 
Siddeley BS 53 has received the support of the Mutual 
Weapons Development Programme for NATO, and has 
already been selected for the world’s first fixed-wing, 
aircraft designed for operational service with V/STOL 
capability — the Hawker P 1127. Although this remark- 
able engine was primarily designed for this type of 
aircraft, it is equally suitable for any single or’ multi- 
engined. subsonic or supersonic aircraft which requires 
VTOL or STOL capability . 


SHORTLINES 


AIRLINE OBSERVER 

► Airline traffic volume may be developing an unanticipated but unspectacu- 
lar rise during the last six weeks of 1960, following five months of depressed 
activity (AW Nov. 21, p. 55). Heavy pre-holiday coach traffic coupled 
with relatively good autumn weather probably accounts for the slight 
upward trend. 

► Convair 600 has now been officially redesignated the Convair 990 by 
General Dynamics Corp. (see p. 40). The change was made without fan- 
fare in a press release on the 600 rollout, and that is about all the manu- 
facturer plans to do to make the redesignation official. Originally, Howard 
Hughes chose the number 880 for the first of Convair's jet transports and 
insisted that no higher number be used for subsequent aircraft. Later, 
American Airlines ordered the more advanced 600 and decided to call it 
the 990. Swissair calls its intercontinental 600 the Coronado. 

► Federal Aviation Agency is highly encouraged by initial tests on its ship- 
board Vortac installation, intended to evaluate feasibility of establishing a 
network of such navigation aids on weather ships across the Atlantic. 
Measurements on this initial shipboard installation indicate navigational 
errors of less than three degrees, comparable to those obtained with 
land-based installations. Airlines will begin to use the ship-based Vortac 
soon on a trial basis. 

► American Airlines will add extra coach scats on its Boeing 707 fleet to 
increase capacity during the peak holiday traffic period Dec. 18 to Jan. 7. 
The 707s will operate with 80 coach scats and 40 first-class scats, compared 
with current configuration of 68 coach, 56 first class. 720s will have 68 
coach scats, 56 first class, compared with the present arrangement of 50 
coach and 48 first class. Temporary readjustment of seats is based on 
expected increase in demand for coach scats by passengers traveling for 
personal reasons and a seasonal decline in those traveling for business. 

► Canadair CL-44 runway requirements for both takeoff and landing have 
been improved 11-12% over earlier theoretical figures as the result of 
recent flight test measurements. Balanced field length for takeoff at 
maximum gross weight of 205,000 lb. is reduced from 7,660 ft. to 6,800 
ft. Landing field length at maximum gross landing weight of 165,000 lb. 
is reduced from 6,780 ft. to 5,980 ft. 

► Federal Aviation Agency has been asked to make a simulation study of 
air traffic control activities in the Berlin terminal area by U. S., British 
and French forces in the German cits'. Full-scale study will be conducted 
with a dynamic air traffic control simulator at FAA Bureau of Research 
and Development's Experimental Center at Atlantic City. Although 
Berlin’s air traffic is not heavy by U. S. standards, limited space, the need 
for more modem navigation aids and control equipment and the confine- 
ment of traffic to three corridors between Berlin and the West have 
created problems in the handling of air traffic in the terminal area. 

► Aeroflot’s twin-jet Tu-104s continue to show poor utilization after more 
than four years of regular service. One Soviet source indicates that 
Tu-104s employed on the trans-Siberian run average only 150 hr. of flying 
time monthly. 

► Northwest Airlines has been making the best of a bad situation resulting 
from the flight engineers strike which has grounded the carrier's Douglas 
DC-8 turbojet transports. Three of its DC-8s have been sent back to the 
Douglas plant for fixes during the strike. These involve installation of 
leading edge wing tanks and new venting for these tanks. Northwest’s fifth 
DC-8 will come from the plant with the modifications already completed. 

► Air Traffic Conference last week elected William J. Mitchell, vice 
president of traffic and sales for Bonanza Air Lines, president of the con- 
ference. William L. Morisette, Jr., F.astcrn sales vice president, was elected 
first vice president of the organization, and C. Gordon Brown, vice president 
of Piedmont Airlines, was named second vice president. 


► Air France has begun nonstop Sud 
Aviation Caravellc turbojet sendee from 
Paris to Prague, replacing Vickers 
Viscounts on the route. The French 
carrier recently took delivery of its 20th 
Caravelle and increased its order for 
the twin turbojet from 27 to 55. 

► Air-India International has been 
recommended by a Civil Aeronautics 
Board examiner for stopover rights at 
Dhahran. Saudi Arabia, on flights from 
India to the U.S. Dhahran also is 
served by Trans World Airlines, which 
had no objection to including Air India 
in the Saudi Arabian market. 

► Braniff Airways inaugurated an all- 
cargo service last week between Dallas 
and New York with Douglas DC-6A 
equipment. The airline has organized 
a new cargo sales and sendee depart- 
ment to put new emphasis on cargo 
and freight activities. 

► Capital Airlines was authorized by the 
Civil Aeronautics Board to suspend 
sendee at Sault Saintc Marie, Cheboy- 
gan and Traverse City, Mich., Dec. 1 
when North Central Airlines began 
sening the three cities. Action was 
part of the decision in the Great Lakes 
Local Sendee Case. 

► Continental Air Lines has asked the 
Civil Aeronautics Board for nonstop 
rights between several Texas cities in 
the Southwestern Local Sendee Case 
hearings now in progress in , Wash- 
ington. Continental is asking for 
authority between Dallas-Ft. Worth 
and Houston and Dallas-Ft. Worth, 
Austin and San Antonio. 

► Federal Aviation Agency has organ- 
ized an Airport Defense Planning Sec- 
tion to develop technical guidance for 
civil airports participating in national 
emergency plans. 

► Mohawk Airlines has been recom- 
mended by a Civil Aeronautics Board 
examiner for indefinite rights to operate 
nonstop between Syracuse and New 
York. The recommendation follows a 
trial period of three years during which 
Mohawk’s participation in the nonstop 
Syracuse-New York market rose from 
8,055 to 54,814 passengers annually. 

► Montreal International Airport 
opened its new S50 million facility 
last week. The new terminal complex 
and a new 9,700-ft. runway will serve 
the four Canadian and eight inter- 
national carriers operating from Mont- 
real. Eastern Air Lines and Northeast 
Airlines are the U. S. carriers operating 
at the airport. 
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RELIABLE 

HUSKIE... 

WELCOME SIGHT IN 
MISSILE SUPPORT 

The kind of support a missile site may need 
in an emergency may be technicians, equip- 
ment, liaison or surveillance. 

Regardless of weather, when support is needed, 
it is critical and it must be fast and reliable. 

In its support missions, the Kaman H USKI E can 
carry precious cargo inside, bulk cargo outside. 
Built by the people who pioneered turbine 
powered helicopters, the HUSKIE, already on 
duty with the Air Force all over the world, has 
the reliability, capacity, and versatility to be- 
come the vital link in the chain of missile 
site support. > 

K 

pioneers in turbine powered helicopters 


THE KAMAN AIRCRAFT CORPORATION 



• BLOOMFIELD, CONN. 
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AREA-RULED fuselage of the Bell D-1S8A Mach 2 V/STOL tactical fighter is shown in cutaway mockup built by Bell. Note tire vari- 
able wedge that separates the inlets of the two General Electric J85-5s housed in the right wing tip nacelle. 


Bell Reveals D-188A Y/STOL Details 

By David H. Hoffman 

Buffalo, N. Y.— Development of the 
Bell D-18SA Mach 2 V/STOL tactical 
fighter, carried beyond full mockup 
stage by a SI 7 million government- 
company investment, now hinges on 
Bell's success in reviving military in- 
terest in the aircraft. 

Evolving from an industry competi- 
tion to design a dcck-rcadv interceptor 
for Navy and a fonner Air Force re- 
quirement for a V/STOL. fighter- 
bomber (AW Mar. 14. p. 29). the 
D-188A project, Bell believes, could 
produce an operational evaluation air- 
craft in 18 to 20 months. 

Bell maintains that this evaluation 
aircraft, in one sense a prototype, would 
far surpass all rival VTOL designs in 
performance. Powered by eight Gen- 
eral Electric J85-5 turbojets developing 
a total thrust of 25,600 lb. on takeoff, 
the D-188A could: 

• Climb at least 60,000 fpm. at sea 
level. 

• Cmise 600 naut. mi. and return while 
holding Mach .9 at about 35.000 ft. 

• Accelerate from Mach 1 to Mach 2 
in under 2 min. at about 35,000 ft. 

• Have a Mach .9 ferry range of 2,000 

• Maintain Mach 2 for 340 naut. nil. 
on a high-speed intercept mission, then 
return from an altitude top of 60,000 
ft. at best cruise. 

• Take off from a short strip, cruise 570 
naut. mi., then hold a Mach 2 dash for 
135 naut. mi. before a high altitude 
bomb drop. 

Air Force and Navy have backed 
D-1S8A development to the extent of 
$14.5 million, with the flow of funds 



D-188A engine nacelles in VTOL flight regime translate forward about 10 in. to create 
secondary' engine inlets for improved efficiency. Wing tip nacelles rotate from horizontal to 
10 deg. beyond vertical as required for forward flight propulsion, vertical thrust or braking 
action. Rotation of nacelles toward horizontal closes secondary air inlets. 
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FRONT view of mockup shows one of the two aft engine inlets, which incorporate variable wedges, and stubby, high-mounted D-188A wing. 


beginning in 1956 and ending in Feb- 
ruary, 1959. To avoid dissolving its 
D-188A design team at this point. Bell 
invested another S2.5 milhon-a sum 
it intends to write off if no new finan- 
cial encouragement is extended by the 
military. 

According to Bell. Defense Depart- 
ment’s decision to continue or discon- 
tinue the D-188A program will decide 
whether a supersonic VTOL fighter of 
U.S. manufacture rolls out within the 

1970s. This timetable finds some 
substantiation in current .Vr Force 
thinking. 

Last winter, at the insistence of Tac- 
tical Air Command. Air Force ceased 
implementation of Ss stem Develop- 
ment Requirement (SDR' 12. which 
outlined the need for a Mach 2 VTOL 
fighter, and superseded it with SDR-I7. 
which calls for an STOL fighter with a 
5.000 ft. takeoff capability and a range 
of several hundred miles while operat- 
ing below 1,000 ft. at about Mach 1. 
STOL Given Priority 

Department of Defense, meanwhile, 
shifted the funds allocated to the 
VTOL fighter to the STOL aircraft 
and indicated that these might be in- 
creased. In the light of these reshaped 
requirements. TAC headquarters cx- 



COCKPIT of tilt* D-18SA features a center panel with all engine instruments on its left, fire 
control and navigation readouts on its right and radar displav at its center. All operating 
controls are on side panels and consoles. Vertical reading engine performance gages on 
lower left Instrument panel shows rpm. exhaust gas temperature and nil pressure of all 
eight engines. Aircraft silhouette just above is a cruise and center of gravity control instru- 
ment that reacts to each power setting to show fuel remaining, center of gravity location 
and remaining range capability. 



PRESSURE pattern generated by various povvcrplant configurations is shown above, with black arrows indicating the degree of lift or 
suction on VTOL platforms. When jet exhaust is ejected from one centrally positioned outlet (left), air is entrained or pulled in from the 
outside to create a suction effect on takeoff. Center diagram shows ideal situation with wing tip-mounted powcrplants and no entrain- 
ment. Drawing at right outlines D-188A pressure pattern in actual practice with some suction effects resulting from fuselage overhang. 
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GAS TURBINES 


civil aircraft 

Over one thousand Civil Aircraft powered by Rolls-Royce 
gas turbines have been ordered by 
commercial operators. 

hours overhaul life 

The 3,000 hour overhaul life of the Rolls-Royce Dart prop-jet is the 
highest ever approved for any aero engine. 


hours experience 

Rolls-Royce gas turbines have flown over 14 million hours 
in commercial service. This total is increasing at 
the rate of 5 million hours per year. 


ROLLS 



ROYCE 


AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROC KET MOTORS ■ NUCLEAR PROPULSION 



Insulation news from Johns-Manville 


Now Min-K 8 
is flexible! 

THE INSOLATION WITH A LOWER 
CONDUCTIVITY THAN STILL AIR IS NOW 
AVAILABLE IN BLANKET AND TAPE FORMS 
FOR UNLIMITED NEW APPLICATIONS 

Min-K, the unique insulating material developed 
and produced by Johns-Manville, now has an added 
quality ... flexibility ! Min-K is a new concept in 
missile insulation. The higher it flies, the better it 
insulates. Min-K’s thermal conductivity drops as 
atmospheric pressure decreases. Its superior per- 
formance has been proved in hundreds of opera- 
tional U. S. missiles. 

New Flexible Min-K offers many special advan- 
tages. For example, it is the ideal way to lower 
prototype costs. You can test performance without 
the expense of special tooling. The flexible blankets 
lend themselves to bonding, lamination with rein- 
forced plastics, service coatings and as a compo- 
nent of insulation systems. Further, Min-K can be 
tailor-made to wrap around a cylinder, cone or other 
geometric shape. And, it is also available in l'/c" 
and 2" tapes for spiral winding on a duct or pipe. 

Because of the added quality of flexibility, Min-K's 
unique insulating characteristics now can be used 
in virtually unlimited new applications. For full 
details on Flexible Min-K, Min-K and other J-M 
aviation insulations, write Johns-Manville, Box 14, 
New York 16, New York. In Canada: Port Credit, 
Ontario. Cable address: Johnmanvil. 

Johns-Manville 
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pects STOL aircraft to be on hand in 
squadron strength about 1965, with 
V I OL fighters to follow sometime after 
1970. In the interim. DOD intends to 
keep some VTOL "study money” cir- 
culating in the industry. 

Bell, on the other hand, suggests that 
its D-188A could be "carried along" 
as part of the STOL development pro- 
gram at an additional cost of only about 
5%. Should the military follow this 
approach, development of a supersonic 
VTOL fighter could proceed in orderly 
steps, capitalizing on work done to 
date. Bell explains. 

Specifically, the company is urging 
Air Force to back the building of 10 
D-188As to be used for operational 
evaluation and to allot funds for a 
continuing VTOL research program 
that would include an engine-airframe 
matching study. Using existing hard- 


wire and state-of-the-art systems, the 
10 D-18SAs. according to Bell, could 
be rolled out within 30 months after 
contract go-ahead. 

Chances that the Air Force will en- 
dorse the entire substance of Bell's rec- 
ommendation appear slim, although the 
company reports that some encourage- 
ment was extended on Sept. 12 by Gen. 
Frank Everest, TAC’s commander. Fol- 
lowing a Bell briefing, Everest agreed— 
for the first time— that the D-188A de- 
sign concept appeared feasible, even 
though, in his opinion, the STOL air- 
craft should command a higher budg- 
etary priority. 

Also enhancing Bell’s prospects of 
obtaining new funds for the D-188A 
is the fact that Air Force has never 
rescinded SDR-12. its original require- 
ment for a VTOL fighter. Air Force 
has, on the other hand, upgraded 
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The Collins AP- 
designed specifi 
requirements of 
readied for servic 
generations of automatic flight control systems, 
, '-Which already have demonstrated their superior 
1 reliabilit ‘ ' ' 


;electrohi4 equipment. It 


.accepts guidance data frotn 
all navigation aids in comfc _ 
because of Collins command 
smoothing techniques. 

And it is designed to 
integrate with any modern flight director syafer 
au instrumentation concept pioneered by Collins a 
now adopted throughout the industry,.. - S 


COLLINS RADIO COMPANY • CEDAR 


IDS. IOWA » DALLAS. TEXAS . BURBANK, CALIFORNIA 


D-188A Specifications 


Gross weight 25.917 lb. 

Emptt weight 15.791 lb. 

Fuel capacity, sea level, standard 


dav 9,840 lb. 

Useful load 10.126 lb. 

Design thrust/weight ratio. . . . 1.05 to 1 

Wing span 25 ft. 9 in. 

Height over tail 12 ft. 9 in. 

Wing area 194 sq. ft. 

Wing aspect ratio 2.42 

Fuselage length 62 ft. 

Engines 

Eight GF. J85-5s: 


185.5 thrust with afterburner . 5,850 lb. 
J85.5 thrust without after- 


burner 2,500 lb. 

[85-5 basic weight 558 lb. 

|85-5 lift engine thrust. . . .2.600 lb. 

J85-5 lift engine weight 550 lb. 


SDR-17 to Specific Operational Re- 
quirement (SOR) status, thus bringing 
it into the short-term planning picture. 
Short-term planning involves systems 
“which can be met within present tech- 
nical capabilities and placed in early 
production.” 

In September, Air Research and De- 
velopment Command requested Air 
Force to clarifv how SDR-12 and SOR- 
183 (the old SDR-17) would ti t 1 
for planning purposes. 

Design Features 

Up to now a highly classified project 
at the Bell Aerosystems Co. plant here, 
the basic D-188A design incorporates: 

• Eight conventional J85-5 turbojets— 
two lving horizontally and parallel in 
the rear fuselage, two in nacelles at- 
tached to each wing tip and two 
mounted vertically just aft of the cock- 
pit. 

All except the forward engines, 
which furnish lifting thrust only, arc 
equipped with afterburners. During 
VTOL operation, a mechanical lockout 
prevents ignition of the aft engine after- 
burners regardless of throttle position. 

• Wing tip nacelles that rotate from 
horizontal to 10 deg. beyond vertical 
as required for forward flight propul- 
sion, vertical thrust or braking action. 
In the vertical position, nacelle inlet 
housings translate upward about 1 0 in- 
furnishing the engines with two inlets 
to improve VTOL efficiency. Rotation 
of the nacelles toward horizontal closes 
the secondary air inlets. 

• Reaction control system for use dur- 
ing VTOL and transition flight phases. 
To control roll and yaw. compressor 
bleed air from each engine pair is chan- 
neled to four variable-exit nozzles, then 
ejected through one of six outflow ports 
to achieve a reaction in the opposite 
direction. Pitch is controlled solely by 
modulating the thrust output of the 



22,000 SllOCk have been successfully 

applied to this plastic replica mirror at Singer-Bridgeport. 
Here an engineering physicist in the optics lab inspects 
test sample. These Singer plastic mirrors, called Rcpli-Kotc, 

providing a fast, economical method of duplicating 
polished glass mirrors from epoxy resins. Currently work 
is going forward in replica optics under Frankford 
Arsenal research and development contract. 

Today Singer-Bridgeport's skills in precision 
machining and exacting assembly work arc at the 
service of the Military. Anti-submarine devices, bomb 
rack assemblies are now in production. 

Industry, too, depends on Singer-Bridgeport as a partner, 

not just a vendor, in engineering and producing electronic 

and electro-mcchanical systems and components. 

Singer-Bridgeport's comprehensive capabilities 

are detailed in a new illustrated brochure, 

yours for the asking. !M , 
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.BECAUSE THEY UNDERSTAND 
THE MEANING OF ACCURACY 


There’s only one reason 
to specify Ddnner acceleration 


switches 


It's dynamic accuracy that counts. In truth, several 
firms make precision acceleration switches. But accu- 
racy, like reliability, is a term with shades of definition. 
Some switches are accurate in the lab or on the test 
bench. That is, they provide static accuracy. Donner 
acceleration switches give you accuracy where it counts, 
on the operational missile. They are dynamically accu- 

Look at the graph above. Under static conditions, switch 
“A" with a better switching response, might be desir- 
able. But suppose the missile were experiencing a 10 g 
vibration of a high frequency nature and proper thrust 
cutoff depended on detecting a 2 g switch point. Switch 
“B” would eliminate the problems of early switching, 
but introduce intolerable phase shift which in turn 
would make the switch "see" the event after it actually 
occurred. In other words, under the dynamic conditions 
of missile and aircraft flight, it is absolutely necessary 
to know when an event occurred rather than precisely 
where it occurred. Frequency response becomes a more 
important consideration than switch accuracy. 


operation and perform their 
task with meaningful accuracy. 


Donner Acceleration Switches are Flexible 
Because of the inherent flexibility of Donner's basic 
accelerometer servo system and associated electronics, 
Donner acceleration switches will satisfy virtually any 
requirement. 

Features include multiple switch points, any specified 
damping ratio, built-in time delays to overcome initial 
transients or delayed output, memory damping, and 
total programming capacity. 


donner 


Heavily damped, with a high natural frequency, Donner M CONCORD CALIFORNIA • Mulberry 2-< 
acceleration switches have low phase shift providing the 

transient response necessary to follow rocket engine * challe "s in e career opportunities available tor engineers an 


forward and aft engine pairs during 
VTOL maneuvers. 

• Area-ruled fuselage and thin, high- 
mounted wings with a span of 23 ft. 
9 in. and no sweepback. 

To control the streamlined D-1SSA 
platform as it rose vertically from a 
landing pad. a pilot probably would 
employ this type of takeoff procedure: 

Preliminary checklist complete, he 
would rotate the plane's nacelles to ver- 
tical position and run the four wing tip 
sngines to full afterburner power. The 
pilot then would activate the reaction 
control system, ignite the forward lift 
engines and position a ' sugar scoop" 
thrust diverter in the aft engine pair- 
all by throwing a two-way switch from 
"level flight” to "VTO" mode, 

Automaticallv. action of the fast 
moving thrust diverter is delayed and 
synchronized to the build-up of power 
in the forward engine pair. W hen this 
salve is allowed to "close." the thrust 
of all eight engines is directed down- 
ward. 

Mounted side-bv-sidc near the pilot's 
left hand are two throttle levers. The 
four fuselage engines are controlled by 
the inboard throttle: the four nacelle 
engines by the outboard. 

When the inboard throttle is ad- 
vanced and the full output of the 
fuselage engines is added to that of the 
wing tip povverplants. the D-18SA 
breaks ground. Maximum power ap- 
plication results m an over-all thrust/ 
weight ratio of about 1.03 to 1 and a 
vertical rise rate of 3 to 3 fps. 

At this point, the pilot experiences 
almost no lag between throttle move- 
ment and engine response, lie must, 
however, manipulate the inboard 
throttle delicately, for thrust output of 
the typical turbojet varies sharply near 
1009? power. 

Transition Sequence 

At an altitude determined bv ad- 
jacent terrain and by wind and weather 
conditions, the pilot initiates transition 
to level flight by momentarily lowering 
the aircraft's nose to gain forward fly- 
ing speed. Simultaneously, he gradu- 
ally rotates the nacelles toward hori- 
zontal by applying thumb pressure to 
a spring-loaded switch on top of the 
fuselage engine throttle. 

Transition complete, the forward lift 
engines are shut down, the thrust di- 
verter repositioned to allow straight- 
line flow of aft engine exhaust, and the 
reaction control system deactivated. 

Simple bellcrank assemblies connect 
the reaction control nozzles with the 
livdrauhcallv actuated aerodynamic con- 
trol surfaces of the D-1SSA. Ev en when 
low forward living speed renders aero- 

all-movahlc vertical and horizontal 
stabilizers and its spoiler-slot deflectors 
(which control roll in place of ailerons 


largely by spoiling wing efficiency) still 
respond. Stick and rudder pressures 
position the reaction control system 
through this linkage. 

An emergency shutdown control sys- 
tem connects the eight D-l S8A power- 
plants in diametrically opposite pairs. 
If. during VTO operation, the thrust 
of one engine falls below a preset level, 
this system shuts down the malfunc- 
tioning engine and its paired mate. Re- 
sulting loss of power would cause the 
aircraft to settle in. But because reac- 
tion control air is bled from the nacelle, 
fuselage and lift engines through com- 
mon manifolds, no loss of control would 
be experienced. Not more than .5% 
of total engine power can be drained 
off by the reaction control system at 
one time, according to Bell. 

If the D-188A has access to a short 
runway, its range and payload capabili- 
ties can be extended significantly. In 


this instance, the fighter functions as an 
STOL aircraft and the pilot employs a 
somewhat different takeoff procedure, 
initiating his ground roll with nacelles 
horizontal and thrust diverter valve 
open to obtain maximum accelerating 

Takeoff Technique 

Then, just prior to lift-off. he ro- 
tates the nacelles slightly and positions 
the thrust diverter to direct aft engine 
exhaust downward. This couples a ver- 
tical thrust component with aerody- 
namic lift to induce rapid takeoff. 

As envisioned by Bell, ideal D-18SA 
utilization within a tactical theater in- 
volves a central base surrounded by 
hardened dispersal sites. These, in turn, 
would be ringed by "austerely hard- 
ened" individual reaction sites, all well- 
camouflaged. At an early alert stage. 
D-188As would deploy outward. Burn- 



French Test Dassault Etendard IVM on Carrier 

Dassault Etendard IVM is evaluated on the new French carrier Clemeneeau. The strike 
fighter-interceptor is powered by a Snccina Atar 8 turbojet developing 9.700 lb. thrust. 
Normal gross weight is 18.000 lb. Hydraulically operated leading-edge flaps can be fixed at 
15-deg. or 30-dcg. position. The twin nose radar houses radar units one above the other, 
one being the transmitter unit and the other the receiving equipment. Dassault Aida radar 
is designed for over-water operation. Buddy-system of in-flight refueling is being developed. 
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CAPABILITIES FOR DEFENSE 



UNDERSEA 

■WARFARE- 

Undersea Detection and Weapon Systems m 
Acoustic Guidance Systems i Propulsion 
Systems Sonar Navigation and Control 
Systems i Underwater Range and Oceano- 
graphic Research Equipment Subsystems 
for Polaris Launching Undersea Vehicles 

The ocean depths— hidden, mysterious, uncon- 
quered: an arena where America's fighting 
strength must be superior. Westinghouse is help- 
ing to meet this challenge. 



For example, one of the most important new ASW 
systems is ASTOR— fast, silent, deadly— a true 
underwater guided missile. This system, now in 
advanced development for the Navy, is one of 
many Westinghouse accomplishments for U. S. 
underseas strength. It typifies the advanced work 
that for nearly 20 years has characterized West- 
inghouse Electric Corporation's Ordnance De- 
partment at Baltimore. You can be sure ... if it’s 

Westinghouse 
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Some ideas 
just won’t wait 


With over 70 advanced projects in the works, the 
Northrop atmosphere is so stimulating that ideas often 
refuse to wait — they compel attention wherever the 
inspiration strikes. Missile guidance, rendezvous and 
maneuverability in space, bioastronautics, universal 
checkout systems, laminar flow control for aircraft 
present insistent, gratifying challenges. If you have 
sharp creative abilities in these lines, investigate the 


intellectually invigorating environment and rewards 
offered by Northrop's current and future programs. 

We seek exceptional engineers, physicists, and 
mathematicians to join our thinkers and doers. Send 
us a card today 
with your name, 
address, and area 
of special interest. no« 


Northrop 


ing fuel carried in jettisonable wing 
tanks, the fighters would touch down at 
their secluded sites ready to depart on a 
combat mission. 

As the degree of D-18SA dispersal is 
increased, the cost of operating the air- 
craft climbs sharply, for fuel, ammuni- 
tion and a modest amount of ground 
support equipment must be preposi- 
tioned at the dispersal sites to ensure 
restrike capability. 

But restrike capability, Bell main- 
tains. transforms the D-1S8A into a far 
more lethal— and. in the long run. eco- 
nomic-weapon system. About SI bil- 
lion, for example, would buy 4.7 
D-188A wings and pay their operational 
and maintenance costs for a year. If de- 
prived of restrike capability and oper- 
ated from a central base, these could 
strike, and presumably destroy, about 
425 potential targets. 

Only 5.4 dispersed wings could be 
had for the same SI billion. But sec- 
ond strike capability would so multiply 
their effectiveness that these could de- 
stroy 325 potential targets, explains 
Bell. 

Original D-188A design concept 
called for a thoroughly integrated 
weapon system with a maximum speed 
of Mach 2.3 to fulfill the requirements 
of SDR-12. Under an agreement with 
Bell, the Convair Division of General 
Dynamics was scheduled to he prime 
contractor (AW Feb. 9. 1959. p. 28). 

This partnership lost substance, how- 
ever, when Air Force shifted its support 
to larger, longer ranged STOL aircraft. 
Bell, as an aftermath, backed off from 
the Mach 2.3 weapon svstem to the 
plane it now seeks to sell to the mili- 
tarv-a Mach 2 evaluation aircraft that 
would use on-the-shelf hardware and 
production engines. 

Thrust/Weight Ratio 

■flic D-188A's unusual powerplant 
configuration illustrates several key 
problems faced by designers working 
within the state-of-the-art on high per- 
formance VTOL aircraft. Of these, en- 
gine thrust/weight ratio universally is 
ranked number one in importance. 

Today, relatively small turbojets such 
as the JS5 offer the highest thrust/- 
weight ratio available to the industry: 
about S to 1. Not until 1965. Bell pre- 
dicts. will non-afterburning engines 
reach ratios of 10 to 1. Lift engine 
ratios may climb as high as 1 5 to 1 dur- 
ing the next five years, but the thrust 
that they generate only is valuable dur- 
ing V I OL maneuvers. 

Bv contrast, a total thrust /weight 
ratio in the magnitude of 12 to 1 would 
be required by a 70.000 lb. gross weight 
fighter-bomber carrying half its own 
weight in fuel. A significantly lower 
ratio, according to Bell, would drain ef- 
fectiveness from the weapon system by 
limiting its range and payload. 
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By placing all powerplants on the 
D-lS8A's extremities. Bell found that 
it could take fullest advantage of the 
ratio offered by the J85-5: about 7 or 
S to 1. Thus the fighter’s center of 
gravity (CG)-where, pound for pound, 
load least upsets balance-is left open. 
The result is a bomb bay bisected by 
the plane's CG and spacious enough 
to hold a spare ]S5. 

Design also eliminates much of the 
weighty ducting ordinarily found in a 
fighter s fuselage, thereby improving 
over-all thrust/weight ratio. Of equal 
or greater importance are the optimum 
under-aircraft pressure patterns that 
form when the D-188A operates in the 
VTOL flight regime. 

More Powerful J85-5 

In giving the D-18SA’s expected per- 
formance. Bell is banking on a some- 
what more powerful version of the 
J85-5 than those that have earned rat- 
ings to date. That such engines will be 
forthcoming is supported by General 
Flcctric static tests, which indicate that 
substantial growth potential is inherent 
in the compact JS5 powerplant. 

For example, an afterburning J85-5 
rated at 3,850 lb. thrust recently pro- 
duced more than 4.000 lb. thrust during 
the manufacturer’s qualification pro- 
gram. "Dry" output of the engine, 
rated at 2,500 lb. thrust, was boosted 
to 2.600 lb. 

Total engine thrust output controls 
the maximum gross weight of a VTOL 
aircraft with absolute finality, for, by 
definition, the VTOL platform must 
break ground while aerodynamic forces 
are zero. Work with the “Air Test 
Vehicle” and the X-14. two earlier 
VTOLs designed and flight tested by 
Bell, has convinced the company that 
conventional turbojets are well suited 
for both vertical takeoffs and for most 
supersonic missions imposed on a 
VTOL fighter-bomber. 

To design new tnrbofan or bypass en- 
gines for VTOLs merely because such 
powerplants offer improved specific fuel 
consumption probably is unnecessary, 
James A. O'Malley, Jr.. Bell's assistant 
chief engineer, has reported. This, ac- 
cording to O’Malley, is because the 
performance made possible by the aver- 
age new turbofan's 10% better fuel 
economy can be matched by a 2.5% in- 
crease in the thrust output of standard 
turbojets on a VTOL. 

A thrust increase in this range would 
enable a VTOL aircraft carrying 35% 
of its gross weight in usable fuel and 
25% of its weight in cruise fuel to ex- 
tend its cruising radius 10% without 
resort to radically changed powerplants, 
O'Malley maintains, adding, “A 10% 
augmentation of takeoff thrust provides 
approximately 40% more cruising fuel 
in most systems. 

“For this reason,” reports O’Malley, 


NOW OPERATIONAL: 
Weather-sounding 
rockets carrying 
R/M Pyrotex 
motor-tube liners 



Motor-tube liners for new weather- 
sounding rockets are R/M Pyrotex 
asbestos-phenolic tubes. These liners 
withstand a direct rocket blast for 
periods up to 90 seconds. 

High ablation-resistance, good thermal 
insulation, high strength-to-weight ra- 
tio— all resulting from the unique R/ M 
blend of phenolic resins and extra-long 
spinning-grade asbestos libers— make 
choice of R/M Pyrotex materials clear 
for this and many other high-tempera- 
ture applications. 

Test R/M materials without tooling 
costs. We can supply your testing pro- 
gram with molded billets or tubes from 
which you can machine your proto- 
type parts at the cost of the materials 
alone — no charge for looting. What 
better way to learn the merits of an 
exciting new material for nozzles, exit 
cones, fins, nose cones, etc.? Phone, 
wire or write your requirements. 
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100,000 POUND FORCE MB VIBRATION EXCITER 

basic engineering completed... ready for customer order 




Imagine being able to test completed assemblies — such as the astronaut 
Mercury capsule, for example — at accelerations exceeding 30 g's ! 

That’s what environmental test engineers will soon be capable of doing 
with MB’s new Model EL 10,000 — the world’s largest electrodynamic 
vibration exciter now ready for production. 

Capable of force outputs to 100,000 pounds, the massive new EL 10,000 has 
a range of 5 to 1300 cps full force and can be driven to 100 g acceleration. 

It stands approximately ten feet high, fourteen feet wide and will 
weigh an estimated 35 tons. 

MB’s new EL 10,000 exciter is another in a long list of firsts - 

still another reason why engineers everywhere recognize that the important 

advances in environmental testing come from MB. 


MB ELECTRONICS 






“we favor the use of a short-term take- 
off rating of about two minutes, taking 
maximum advantage of any overspeed 
or over-temperature capability flic en- 
gine may possess." One desirable way 
to boost performance during the brief 
transition from takeoff to forward flight 
is through the use of temporary thrust 
augmentation devices such ns water in- 
jection, he explains. 

Other Problems Solved 

Although engineers still wrestle with 
the overriding problem of engine and 
aircraft thrust/weight ratio, several 
other VTOL problems, almost equally 
baffling a few years ago, have been 
solved by Bell. These revolve about 
the temperatures and the pressure pat- 
terns generated by jet engine exhaust 
directed downward and the erosive ef- 
fect of the efflux on launching pads. 

After more than 1.700 test runs with 
a jet test stand, Bell concluded that 
common cmericrcte brick could with- 
stand the 3.000F temperatures pro- 
duced by the afterburning J85-5s on the 
D-188A's wing tips for long |>criods 
of sustained operation. Moreover. Bell 
found that common sod or sand, when 
treated with one of several resin com- 
pounds. could serve as a D-188A 
launching pad. If small aluminum 
blast plates, just large enough to shield 
the area of direct exhaust impingement, 
were placed on the treated sand, no 
deterioration occurred even though 
Bell’s testing simulated hundreds of 
D-18SA takeoffs. 

In considering the erosive effects of 
the D-1S8A jet exhaust. Bell believes, 
the speed with which the aircraft can 
become airborne is of paramount im- 
portance. Thus O’Malley explains: 
"The D-188A is capable of starting its 
engines and performing all preflight 
checks prior to any impingement ex- 
cept from the forward fuselage, non- 
afterburning engines. As the engines 
arc rotated, the airplane is ready for 
takeoff and will start into vertical ascent 
within two seconds of the time after- 
burning power is applied." Total time 
for the aircraft to reach 50 ft. is about 
I min. 

With the same test rig, Bell simu- 
lated the temperatures likely to result 
in the area surrounding a D-1S8A run- 
ning up at full power just prior to take- 
off. 

In general, it found that despite 
the s.OOOF temperature of the wing tip 
exhausts, radial temperatures taken at 
ground level did not exceed '3001'' be- 
yond a 20 ft. radius. 

Temperatures measured 80 in. above 
the ground held below 100F outside 
this radius. Thus Bell concluded that 
high velocities and high temperatures 
would not exist at the points where jet 
exhaust struck the ground under the 
aircraft. 





NOW... STOCK SPIRAL BEVEL 
GEARS TO CUT COSTS 


Now for the first time Perkins 
offers a complete line of stock 
spiral bevel gears with preci- 
sion quality to help you get 
maximum savings in tooling 
expense and gear cost. When 
you're planning for spiral bevel 
gears, design your requirements 
around this Perkins 
stock line . . . 


you well. 


Perkins stock spiral bevel 
gears have soft bores and may 
be reworked to a maximum 
diameter. The 
matched in pairs and lapped 
together after hardening for 
smooth running. In many 
cases these gears are available 
in left and right hand drives. 
This new line of stock gears 
includes the most commonly 
used ratios and sizes propor- 
tioned according to the 
Gleason Spiral Bevel Gear 


RKINS 

MACHINE AND GEAR CO. 

WEST SPRINGFIELD , MASS., U.S.A. 
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Keeping 

the 

cost of space 

down to earth 


Behind the thundering performance of Rocketdyne’s en- 
gines. a significant reduction in the cost of power for Amer- 
ica's missiles has been quietly achieved. Today. Rocketdync 
engineering skill and efficient production methods make it 
possible to power two missiles for the cost of one in 1957. 

Rocketdyne. the pioneer in rocket science, was first with 
power for America's long range ballistic missiles — first with 
power for outer space. In establishing this technological lead- 
ership. Rocketdyne developed new management concepts at 
every level of operation, from early design through final test- 
ing. The result is outstanding technical achievement at the 
lowest possible cost. 

In data processing alone, advanced techniques are saving 
engineers hundreds of hours of experimentation and testing 
and have contributed to a 37 percent reduction in Atlas 
engine costs for the Air Force. An intracompany communica- 
tions network links lest stands and research lahoratories in 
Missouri, Texas and California; gives management the daily 
status of every program— whether it's on schedule, what parts 
arc in short supply, how the production line is performing. 

Through research, engineering, and management, 
Rocketdync is constantly at work not only to increase thrust 
performance and develop new propulsion techniques, but at 
the same time to reduce costs all along the line. 


{ 


25 of America's 28 successful satellites and space probes have been 
launched by Rocketdyne engines. 
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FIRST WITH POWER FOR OUTER SPACE 


ROCKETDYNE ft 


DIVISION OF NORTH AMERICAN AVIATION 



WEST GERMAN industry' received its initial boost toward postAVorld War II activity when it received production rights for France’s 
Fouga Magistcr trainer. Here, (usclage assemblies made by Messerschmitt arc being mated with wing and tail sections built by Hcinkcl. 


German Industry Studies Mach 3 YTOL 


Bv Cecil Brownlow 

Bonn— West German air force re- 
search planners, looking beyond the 
conventional, licensed-production air- 
craft its industry is still tooling to build, 
hope to make the next step to a wide- 
ranging family of VTOLs. 

The VTOL projects include the 
much-discussed Mach 5 interceptor— 
the only one as y et beyond the prelimi- 

aircraft designed to attain supersonic 
speeds at near ground level altitudes and 
a transport small enough to be secured 
in forest clearings but large enough to 

range distances. 

Technical requirements for the close- 
support fighter as a successor to the 
Fiat G. 91 are now being studied in a 
cooperative effort by Germany. France. 
Italy and Great Britain. Once the de- 
tails have been agreed upon, they will 
be submitted to the North Atlantic 
Treat}' Organization for approval. 

If such approval is gained. Germany 
is counting upon a common develop- 
ment and production effort divided 
evenly among the four sponsoring na- 

One possibility is a successor to— or 
an advanced version of— Britain’s 
Hawker P.1127 fighter project, which 
West German officials term "a very 
interesting research aircraft.” 

If agreement can be found on the 
need, substantially the same plan will 
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be followed in the evolution, develop- 
ment and production of the VTOL 
transport. 

With these projects. Germany is 
strengthening its role in determining 
the equipment needs of the West Eu- 
ropean allies as well as bolstering its 
own industry, placing it in a position 
to bid on hardware stemming from 
NATO requirements rather than ac- 
cepting the hand-me-downs of other na- 
tions as it has been forced to do in the 
past. These bids, and any resultant pro- 
duction. mark another turning point in 
this country's return as a leading, if not 
predominant, force within the West 
European aviation community. 

F-104G Replacement 

VTOL designs to replace the Lock- 
heed F-104G all-weather interceptor 
and fighter bomber, the G. 91 and the 
Xoratlas Transall transport will be 
needed within the next 6-1 0 years, West 
German air force research and develop- 
ment officials believe. 

The reasonS-dispcrsion and an end 
to reliance upon vulnerable hard-surface 
runways— arc obvious and more urgent 
here than in the U. S. An added factor 
is that in Germany, with an average of 
330 people per square mile, laud for 
airports is hard to find, even harder to 
obtain. 

Evolvement of possible plans for 
these vehicles within West German de- 
velopment circles signals the first bend- 
ing of the umbilical cord that has fed 


new life into a once seemingly dead 
industry. 

The umbilical cord was. and is. li- 
censed production, beginning with the 
relatively simple Fouga Magister trainer 
and now progressing to the G. 91 and 
the infinitely more sophisticated 
I -104G. 'Ihese agreements, plus close 
contact with other Western powers oit 
the research and development level, 
have helped West Germany bridge the 
gap created bv 11 technological wars 
lost between the end of World War II 
in 1945 and 1956 when, at NATO and 
U. S. urging, its industry began to 

However, for the moment at least, 
there is no thought of completely sever- 
ing the cord. German planners are still 
relying heavily upon U. S. experience, 
preferring to jump research and devel- 
opment pitfalls that have been traversed 
by others rather than remaining forever 
a step behind by insisting upon per- 
sonally suffering every jolt as some other 
Western nations have done. 

On the horizontal-takeoff Mach 3 
V I OL. for instance, the Messersclnnitt- 
Mcinkel-Belkovv design group has 
worked closely with a number of U. S. 
firms, including Boeing. Lockheed and 
Martin, and is willing to work with 
more if they have anything to offer. 

Tire team also recently asked Bell 
Aerosvstems Co. to contribute its design 
experience from the supersonic Bell 
D-188A (sec p. 54). which has reached 
the mockup stage before the flow of 
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U. S. Air f orce development funds was 
halted in early 1959. lire variable 
sweep concepts for high-speed VTOL 
vehicles evolved by National Aeronau- 
tics and Space Administration’s Langley 
Research Center (AW Apr. 4. p. 32l 
have been extensively reviewed. 

In preparing its entrant for the 
NATO competition, the group has 
reviewed well over 100 VTOL designs 
and concepts. 

In another effort to move fast, the 
group hopes to adopt USAF’s "Make 
or Buy” principle, extending it beyond 
national borders, and it is planning 
the aircraft as a whole around the 
weapon system concept. 

For an autopilot— as an example of 
the scope of its "Make or Buy" concept 
—the group is evaluating units from five 
companies representing three nations, 
including the U. S.’s Minneapolis- 
Honevwell, Lear. Inc. and Perkin-Elmer. 

Dr. Robert Lusscr, technical direc- 
tor of the group housed in a section of 
Munich’s rambling Deutsche Museum, 
worked for Messerschmitt before and 
during World War II on such projects 
as the Me-109. then moved to the U.S. 
to conduct research work at the Navy’s 
missile center at Pt. Mugu. Calif., and 
later at the Army Ballistic Missile 
Agency in Huntsville. Ala. Approxi- 
mately two years ago, with U. S. bless- 
ing and as an American citizen, he re- 
turned to Germany to head the Mach 
3 design team. 

Breaching the Gap 

Original design work in Germany 
plus its growing industry do not neces- 
sarily mean an end to major aircraft 
procurement elsewhere. The air force 
Training Command is anxious for an 
aircraft to breach the gap between the 
Magister primary trainer and Lock- 
heed’s T-33 basic trainer on the one 
hand and the G. 91 and F-104 on the 
other. 

Present planning, for example, calls 
for pilots to move directly from the 
Magister to the G. 91-a large step. 
T-33 instructors who receive student 
pilots trained on the French aircraft 
already complain that the cadets have 
difficulty transitioning because the 
Fouga is "too easy" to flv and instills 
a false sense of "jet-experience” confi- 
dence. The instructors, strangely, prefer 
students coming to them from North 
American's World War II T-6 trainers 
who have never flown a jet before step- 
ping into the cockpit of a T-33. 

One possibility being considered to 
fill the gap between the Magister and 
the G. 91— if money can be found-is 
the Cessna T-37. So long as the supply 
holds out. the air force will select only 
seasoned operational jet pilots for F-104 
training. 

The air force also has obtained rights 
from Sikorsky Aircraft Division of 



GERMAN air force instnictor pilots, all with a minimum of 250 hr. on operational jet 
aircraft, are now being trained on two-seater versions of the F-104. They, in turn, will 
train the more than 1.000 pilots needed to man the all-weather F-104G iutcrccptor-fightcr 
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CEC makes 
them precise . . . 


Versatility makes 
them popular 




For adaptability in pressure measurement, there’s no 
equal to the pair of unbonded strain-gage instruments 
pictured here actual size. With adapters they can be flush - 
mounted . . . chamber- mounted . . . water-cooled . . . water -proofed. 

A workhorse with a thousand uses, Type 4-313A is available in 
absolute and gage models that measure pressures from 100 to 5000 psi 
in a temperature range of — 100°F. to +300°F.— with superior perform- 
ance in shock and vibration environments. The unit mates with a 
4-008 chamber-type adapter as well as with an adapter for use in 
closed -line pressure measurements. 

Type 4-312A, available in absolute, gage and differential models, 
is a general purpose transducer particularly suited to aerodynamic pres- 
sure studies. It operates in a range of 10 to 150 psi in gage, absolute and 
unidirectional models and from ±6 to ±50 psi in differential models. 
Used with a 4-001 adapter, it is ideal for closed-line applications. 

Call or write for complete information. Ask. for Bulletin CEC 1541-X3, Type 
4-313A; Bulletin CEC1S40-X3, Type 4-312 A; BulIetinCEClSS8-X3, Adapters. 


Transducer Division CEC 


| United Aircraft Corp. for the Bremen 
firm of Weser Flugzcugbau to build two 
German prototypes of the turbine- 
powered version of the S-64 Flying 
Crane. If the two vehicles meet Gcr- 
| man expectations, others probably will 
be built here under license for use by 
| the air force as personnel transports and 
cargo carriers. Production also may later 
be extended to turn out S-64s for Army 

German officials have made studies of 
the S-64 powered by a twin-turbine in- 
stallation of Pratt & Whitnev JFTD- 
12A-1 powerplants of 4,050 slip, each 
and by two and three-engine clusters of 
an advanced version of General Elec- 
tric’s T64 with 2.S50 shp. each. Which- 
ever engine is chosen, the German gov- 
ernment probably will purchase it 
directly from the primary source rather 
j than asking for license rights. 

Missile Production 

Although working within the NATO 
framework on production of missiles 
and components in the smaller size 
range— the air-to-air Sidewinder and the 
1 Hawk low-altitude anti-aircraft missile- 
West Germany, now. apparently has 
no plans to get involved with the de- 
velopment of larger vehicles of this sort. 

Dr. Theodor Beneckc. chief of West 
German air force research and develop- 
ment. says that, for the present, "we 
have no requirements of our own in this 
field. We are only following NATO 
recommendations. We do not go out 
and say ‘we need these and these 
rockets' ” 

Before and during World War II. 
j Beneckc adds, "our experience was 
| great in this area, but now the U. S. 
and United Kingdom arc much ad- 
vanced. and we are following their 
lead." 

'Hie West German government, bow- 
er cr. is establishing an Institute for 
Space Right within the civilian-run 
German Research Institute at Muhl- 
heim Ruhr. The institute. Beneckc 
says, should be compared in size and 
scope with a National Aeronautics and 
Space Administration laboratory rather 
than with NASA itself. 

After research in biomedical and 
other fields, working in collaboration 
with NASA, the institute will deter- 
mine if it can make "some special con- 
tributions” to the Western space pro- 

But, thus far. most of West Ger- 
many's effort has gone into manned air- 
craft. and Dr. Beneckc says the air force 
and industry have moved almost hand- 
in-hand in three progressive steps since 
both were resurrected in early 1956. 

In the first step, former Luftwaffe 
pilots, retrained by U. S. Air Force 
instructors, began flying aging U. S. 
equipment, notably the Republic F-84 
series. At the same time, industry began 
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Magnavox continues to maintain a position 
of leadership in the airborne communica- 
tions field. 


Magnavox 


Magnavox engineering, in conjunction with . 

the Air Force, has developed an advanced AN/ ARC — 50 SYSTEM 

airborne communication system that is de- 
signed to meet the requirements of the 
future. Utilizing wide band techniques, such 
functions as television relay for bomb 
damage assessment, data link for control 
and identification, and many other forms 
of air-to-air and air-to-ground communica- 
tions can all be realized over the same 
equipment as used for voice. 
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reacquiring its touch with the licensed 
production of the Magister trainer. 

The second step is now at hand- 
licensed production of the F-104 and 
G.91, but with each retailored to fit the 
specific requirements of the German air 
force, lire “G" in F-104G, Dr. Beneclcc 
says proudly, “is for Germany." 

Third step, of course, is original 
development work on the VTOL 
family, which may lead to West Ger- 
man pilots flying largely German de- 
veloped and produced aircraft. In this 
field, Dr. Bcnecke emphasizes that the 
Germans plan to continue to work 
closely with France and Italy, "each 
utilizing our special talents." and with 
British industry. The West Germans 
and Britain already have evolved an 
agreement whereby Rolls-Royce. Ltd., 
and MAN (Machinen Fabrik Augs- 
burg-Nuremburg) will work on the joint 
development of an advanced power- 
plant package for the Mach 3 V I OL. 

Dr. Bcnecke, as chairman of the 
NATO Air Committee formed to estab- 
lish future requirements, firmly believes 
in the need for three distinct VTOL 
vehicles to carry out the roles of inter- 
ception, close support and transport, 
although he admits that at least one of 
his colleagues “is not yet convinced.” 
Benccke believes that development of 
a multi-mission aircraft would result 
in an overly-complicated vehicle with. 


at best, marginal performance in each 
of its fields. 

West German officials also hope that, 
despite recent bucklings in French- 
German relations on top political levels, 
cooperation among the technical strata 

As to the potential benefits, they cite 
particularly the cooperative program 
now being hammered out anew for the 
licensed European production of the 
F-104G by Germany, Belgium. The 
Netherlands and now Italv (AW Nov. 

21, p. 26). 

Technical Delays 

Technical delays in the production 
of the F-104G— which, as an electron- 
ically sophisticated all-weather inter- 
ceptor and fighter-bomber is in many 
ways a new aircraft— and slippages in 
the performance of some of its compo- 
nents arc causing a stretchout in initial 
production timetables. And. with the 
first German-produced F-104G sched- 
uled to roll out by December, 1961, 
at the earliest, the air force is going 
to be well wide of its goal of 1,000 
combat jet aircraft bv 1962, or 1963 at 
the latest. The most optimistic date 
now seems to be the mid-1960s. 

Over-all, the Germans feel that the 
F-104. which is giving its industry a 
new technological lease on life, provides 
an example of what can be accomplished 


by multi-national cooperation. An 
official Defense Ministry brochure 

"The equipment program of NATO 
in Western Europe has so far suffered 
very much from the lack of uniformity 
in planning goals and working pro- 
cedures. The example of the F-104 
has now demonstrated the fact that, 
with some good will on the part of all 
parties concerned, it is quite possible to 
pool the various interests of the West 
European NATO nations and that such 
action also produces favorable economic 
and political results.” 

Aside from the technological gains 
achieved, the F-104 and G.91 produc- 
tion programs arc giving a substantial 
economic boost to the West German 
aviation industry as a whole. 

Starting from scratch in early 1956. 
sifting through records of World War 
II vintage to find capable technicians 
and managers, the industry has built 
itself back to an estimated 14.200 
employes- 13,000 in airframe firms, 
1.200 devoted exclusively to engine 
production. 

Government goal, which may well 
grow, is now tabbed at a total of 26,000 
people— 20,000 airframe, 6.000 in asso- 
ciated industries. 

German firms involved in F-104 pro- 
duction are the Southern Group— 
Messerschmitt, Heinkel, Dornicr and 
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Siebel-which will build 210 aircraft, 
with Mcsscrschmitt responsible for final 
assembly and flight test; the Northern 
Group of Focke-Wulf. Hamburger 
Flugzeugbau and Wesserflug which will 
aid two Netherlands' firms in turning 
out a total of 575 airframes, and BMW 
Triebwerkbau GmbH, which, with Bel- 
gian National FN and Fiat, will manu- 
facture under license the General Elec- 
tric J79 turbojet engine. 

Approximately 250 aircraft are in- 
volved in the licensed production of the 
Fiat G.91. Domicr. which has final 
assembly and flight test responsibility, 
will build the center fuselage section; 
Mcsscrschmitt the forward and rear 
fuselage sections; Heinkcl the wing and 
tail assemblies. 

Klockner-Humbold Dent/, of Koln- 
Dcutz, will build the G.91’s Orpheus 
powerplant under license from Bristol 
Siddclcy Engines. Ltd. 

With special Cerman requirements— 
including an emergency fuel system- 
cranked into its basic design, the 
licensed model of the G.91 also has 
undergone its share of growing pains. 
Rollout and first flight, however, are 
now scheduled for mid-summer 1961. 

As a major contributor to both the 
F-104 and G.91 programs and pro- 
ducer of over 60% of Germany's fighter 
planes in World War II, Messer- 
schmitt can serve, perhaps, as an index 
of the German airframe industry’s 
revival. 

Mcsserschmitt wound out World 
War II with a staff of approximately 
45,000 spread among four main plants, 
including its headquarters at Augsburg. 

For five years afterward it lay dor- 
mant, stirring slightly in 1950 with the 
production of electrical sewing ma- 
chines at its Augsburg plant, 75% of 
which was destroyed by Allied air raids 
during the war, and later following up 
with the manufacture of enclosed, tnrec- 
wheel cabin scooters. 

Magister Rights 

Its real emergence, however, began in 
the summer of 1956 when the Germans 
gained license rights to build the Fouga 
Magister jet trainer, and Mcsserschmitt 
gained a major share of the production, 
as well as overhaul contracts for the air 
force’s T-6 trainers. 

Fuselage, including cockpit and elec- 
tronic installation, final assembly and 
flight test of the Fouga was assigned to 
Mcsscrschmitt. The completed fuselage, 
cut and assembled at a rebuilt Augsburg, 
was then shipped to Mcsserschmitt’s 
Munich-Riem Airport for mating with 
the wing, empennage and nose section 
fabricated by Ernst Hcinkel Flugzeug- 
bau. The Turbomcca Marborc power- 
plants were supplied from France. 

Beginning the operation with ap- 
proximately 500 employes. Messer- 


schmitt, as G.91 and F-104 orders 
rolled in, has slowly rebuilt its facilities 
and increased its employment to the 
present figure of 2,500. 

The final six Fouga fuselages are now 
on the assembly line, the Magister’s 
blue jigs disappearing in favor of the 
G.91’s green and the F-104’s grey, and 
the final section is scheduled to be 
trucked to Munich-Riem before the end 
of the year. 

In all. the Mcssersehmitt-Heinkel 
combine will have delivered a total of 
172 Magisters to the German air force 
since the first assemblv rolled off the 
production line in mid-1958-another 
62 of the trainers were delivered di- 
rectly from Potez Air-Fouga in the ini- 
tial buildup stages. 

Three Nations 

Behind the Fouga come the G.91 
and the F-104. three aircraft from three 
different nations in four years, and, after 
that, possibly fuselage sections for Ger- 
many's own Mach 5 VTOL. 

"I began speaking French." one pro- 
duction engineer says, “now I'm shift- 
ing to Italian. When you return, my 
English should be much better." 

One forward fuselage section, includ- 
ing cockpit, and one rear fuselage as- 
sembly of the G.91 already arc nudging 
their way along the final assembly line 
in Augsburg behind the last six Magis- 
ters and are scheduled to be shipped 
to Domier within the next two months 
for mating with their other components. 
When production is in full swing, the 
Dornier-Messerschmitt team hopes to 
turn out an average of seven G.91s per 
month. 

First metal was cut approximately one 
year ago and, thus far, Messerschmitt's 
tool shop has turned out over 2,000 jigs 
for G.91 production. It still has an- 
other 500 to go. The first grey jigs for 
the F-104 also are beginning to appear 
from the tool shop, which, as in the case 
of the G.91, has a target of about 2,500. 

How Mcsscrschmitt will go in the 
future still appears to be a question 
mark. Will it build up its own capacity 
sc- that it can handle entire airframes at 
an acceptable production rate, or will 
it meld with one or more of its part- 
ners in the Southern Group— possibly 
Hcinkel with which it is working on the 
VTOL? For the moment, no one seems 
to have the answer. But. undeniably. 
Mcsserschmitt is back on its feet, al- 
most ready to stand alone. 

BMW offers a similar example in 
the engine field, where, at present, it is 
the undisputed leader. 

First turning out Rapp four-cvlindcr, 
water-cooled engines for World War I 
aircraft. BMW Triebwerkbau. a sub- 
sidiary of the famed automobile firm, 
had built to a force of 70,000 by 1944. 
producing, among other things, the 
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Why M-D rotary 
positive blowers 
develop h igher 
pressures . . . 

The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 
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T ugboat for Space: Spaccborne scientific laboratories and platforms for further 
exploration into space are an accepted concept based on established engineering 
techniques. Components would be fired as individual units into space, on 
precalculated orbits, and there assembled. To solve the major problems of how men 
tire to live and work in space during the assembly process. Lockheed has prepared 
a detailed engineering design of an astrotug— a manned vehicle housing a crew 
of two or three. Missile-launched, the astrotug will be capable of supporting its crew 
for a number of days in an environment of suitable atmosphere, and with 
provisions for illumination and adequate food and water. 

The Lockheed astrotug is a completely independent working vehicle. Personnel need 
not leave it in space suits in order to work on the project of assembling the space 
station components. As shown in the diagram, the tug consists of two double-walled 
pressure vessels approximately 20 feel long overall and 9 feet in inside diameter. 
Swivelling rocket nozzles are arranged for maneuvering. On the forward end. 
extending out arc four mechanical manipulator arms with interchangeable "hands" 
for such specialized functions as gripping, welding, hammering, cutting, running 
screws, etc. "Hands" can be changed by remote control from inside. Viewing ports 
provide uninterrupted observation. Radar antennas, searchlights, and other 
equipment necessary to the tug's work are mounted externally. Main controls and 
instruments including radar, radio, infrared, computers and navigation consoles are 
duplicated in each of the two major compartments as a safety measure. 

Men working in single units afloat in space suits would have little applicable 
force and could work for very limited periods of time. With the Lockheed astrotug. 
personnel could carry on the work in relative safety and comfort with maximum 
efficiency. A special reentry vehicle, separate from the astrotug. has been conceived 
for ferrying to and from earth. Tugs themselves would remain floating in orbit 
indefinitely, being reprovisioned and refurbished as fresh crews arrive in relief. 

Space vehicle development is typical of Lockheed Missiles and Space Division's 
broad diversification. The Division possesses complete capability in more than 
40 areas of science and technology— from concept to operation. Its programs 
provide a fascinating challenge to creative engineers and scientists. They include : 
celestial mechanics ; computer research and development : electromagnetic wave 
propagation and radiation: electronics: the flight sciences: human engineering: 
magnetohydrodynamics: man in space; materials and processes: applied 
mathematics; oceanography; operations research and analysis; ionic, nuclear 
and plasma propulsion and exotic fuels; sonics; space communications: 
space medicine ; space navigation : and space physics. 

Engineers and Scientists: Such programs reach far into the future and deal with 
unknown and stimulating environments. It is a rewarding future with a company 
that has an outstanding record of progress and achievement. If you are experienced 
in any of the above areas, or in related work, we invite your inquiry. Please write : 
Research and Development Staff, Dept. L-I7, 962 W, El Camino Real, 

Sunnyvale, California. U.S. citizenship or existing Department of Defense 
industrial security clearance required. 
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Delia s first Convair 880 set a 
commercial-plane speed record 
by averaging 667.95 mph on 

Clean aerodynamic lines and 
snow-white trim mark this 
sleek 84-passenger jetliner. 
Electronic-tube complement? 
G-E 5-Star Tubes in critical 
sockets of all Delta 880's. 
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“YOU’LL FIND G-E 5-STAR TUBES LIKE THESE 
IN EVERY NEW, FAST DELTA 880 JET!” 


Part of Delta’s pattern of progress, is to feature 
equipment and components which use has 
proved exceptionally reliable. On electronic 
tubes, we keep life records going back many 
years. We know tube performance. Our extensive 
‘book’ on tubes is the reason why Delta’s new 
Convair 880 jets have General Electric 5-Star 
Tubes installed in vital navigation and com- 
munication sockets. 

"The same with Delta’s DC-8 jetliners and 
piston-powered planes. Our radar transponders, 
for example, are virtually 100% equipped with 


5-Star Tubes. Here high tube reliability is a 
major contribution to flying safety. 

“Count us as convinced, after many years’ 
experience, that General Electric 5-Star Tubes 
are a superior product you can rely on!” 


Your nearby General Electric tube distributor 
has 5-Star Tubes in stock — gives fast delivery 
service. Telephone him today! Distributor Sates, 
Electronic Components Division, General Electric 
Company, Owensboro, Kentucky. 


Progress Is Our Most Important Product 
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Model 1 09-00 v turbojet engine for the 
Vlesserselimitt 262. 

Of the seven plants they maintained 
during World War II, they have re- 
gained possession of one located in a 
remote section of the Munich suburb of 
Municli-Allach. 

Its revival began, haltingly, in 1954 
when BMW established a study group 
to see just what could be done and in 
which direction. In 1955, with 150 
employes. BMW began tooling for the 
licensed production of 250 lip. I.ycom- 
ing GO4S0B-1A6 piston engines for de- 
livcry to Hornier for the STOI. Ho. 27 
i'ght plane and to Focke-Wulf for Ger- 
man-produced versions of the Piaggio 

149 trainer, also built under license, 
'.f the same time, it began to repair any 
•id all engines it could find. 

Today, with over 1. 000 employes, 
BMW is preparing to build components 
for the J79 in collaboration with its 
Belgian and Italian partners and is lay- 
ing plans for assembly and overhaul of 
all engines scheduled for the F-104Gs 
of the German air force. It is still build- 
ing and overhauling the Lycoming and 
has an overhaul contract from the West 
German army for the maintenance of 
Continental Mark 47 and Mark 41 tank 
engines. 

In addition, in May BMW began to 
gain new jet experience by overhauling 
the Orenda engines for German air 


force Sabre 6s built in Canada. As the 
air force and BMW gain experience 
with the engine, it is now rolled in for 
overhaul after every 300 hr. as opposed 
to the 400 hr. figure for the Royal Ca- 

gained, however, the figure probably will 
be gradually increased to 400 hr. 

BMW executives see their immediate 
future in the design and production of 
small turbine engines plus the contin- 
ued licensed production of large power- 
plants such as the J79 to gain the nec- 
essary skills before embarking upon their 


New Turbine 

Their development group already has 
designed a multi-purpose turbine en- 
gine whose horsepower is being boosted 
from the 60 of two years ago to 100. 
Versions of the engine already are be- 
ing tested on a powered glider manufac- 
tured by Allgaier in Germany, and 
others are being offered for such pur- 
poses as heat exchangers to warm army 
squad tents, pipe line pumps and power- 
plants for ship smokescreen devices. 

Within the next year or so. BMW 
hopes to take a further step with the 
introduction of a family of 300-to-500 
lb. thrust turbojets for small executive 
aircraft. From there on, the types and 
thrusts of the various turbine engines 
will multiply. 


PRODUCTION BRIEFING 


General Electric’s Aircraft Accessory 
Turbine Department, Lvnn, Mass., has 
received a study contract from Lock- 
heed on the use of a lightweight gas 
servo system for thrust vector control 
of Polaris. 

General Electric’s Small Aircraft En- 
gine Department. Lvnn, Mass., has re- 
ceived an order for I 5 CT58-100-2 gas 
turbine engines from Verbal Division. 
Boeing Airplane Co. Engines, valued 
at approximately SI million, are to be 
delivered starting in mid-1961 and arc 
to be installed in Vertol’s 107 turbine 
helieoptl r 

Twin Coach Co., Buffalo. N. Y„ has 
received a S666.000 order from Ray- 
theon for electronic consoles for the 
Hawk surface-air missile system. 

NASA has awarded a S 500,000 con- 
tract to General Electric's Defense Sys- 
tems Department. Syracuse, N. Y., for 
radar display and computer equipment. 
The equipment, to be incorporated into 
a system called Terminal Guidance and 
Data Facility, will be installed at 
NASA's Flight Research Center, Ed- 
wards AFB, Calif., for use during tests 
of the North American X-l 5. 



FLEXIBLE RUBBER COUPLINGS 
PROTECT FUEL LINES 

A new type of lightweight coupling for air- 
craft fuel lines has the flexibility to with- 
stand bending and torsion that could 
cause failure in rigid lines. In addition, 
the couplings are significantly lighter than 
the metal type. For free literature write: 

B.F.Goodrich 

aviation products 
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A candle 15 inches long will burn 9 hours. I inch at the lesser end 
will be consumed in 20 minutes less than the same length at the 
larger end. How long will it take for an inch at the lesser end to 
be consumed? -Ladies' tiiary. 1791 

Our B30-ATP Bio-pack, used in medical electronics, incorporates 
a high-gain, low-noise amplifier and a companion FM transmitter, 
yet fits in the palm of your hand. Delivery can be made in 45 days. 
For complete information write to Computer Systems Laboratory, 
Litton Systems, Inc., 5500 Canoga Ave., Woodland Hills, California. 
answer to last week's problem: Green Slackens come in whole 
numbers— at most 18 to the Wallax. 




LITTON INDUSTRIES 

Beverly Hills, California 
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Detrex Engineers Have Been Coming Up 
With “Cost Saving” Answers for 30 Years 


Every metal cleaning operation has its own particular 
problems — but they're seldom new to the Detrex 
engineer. With 30 years of experience, he can produce 
the right formula to insure maximum productivity and 
economy in your operation. 

He will analyze your product, the type of soil to 
be removed, the proper equipment and cleaning agent 
needed, the space and manpower required — every 
factor that bears on the problem. 

When he gives you his recommendation, you can depend 
upon it to make sense — and save dollars. And when 
you put his recommendation into practice, you can depend 
upon Delrex to follow through with the finest service 
in the business. 


CHEMICAL INDUSTRIES, INC. 
Box 501, Dept. AW- 1260, Detroit 32, Michigan 




World’s Largest Exclusive Producer of Cleaning Chemicals and Equipment 
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CANNON-MUSKEGON CORPORATION 


NOW - A WELD-FREE RENE 41* RING developed by c-m to eliminate the 

PROBLEMS OF WELDED RINGS. C-M'S RENE 41 RING IS FORGED FROM A CYLINDRICAL CASTING INSTEAD OF ROLLED 
FROM BAR STOCK AND WELOEO. THIS INTEGRAL. WELD-FREE RENE 41 RING IS THE RESULT OF A CASTING PROCESS DEVELOPED 
BY C-M USING A THIN CROSS-SECTION RATHER THAN THE CONVENTIONAL THICK INGOT. BECAUSE THE CROSS-SECTION IS 
THINNER, IT COOLS QUICKER. THIS FAST COOLING PREVENTS SEGREGATION OF ELEMENTS— ELIMINATES STRINGERS. GRAIN 
SIZE IS MORE UNIFORM. TOO. AND THE RING HAS GREATER HOMOGENEITY THAN RINGS PRODUCED BY OTHER METHODS. 


WHAT'S NEW 


Reports Available: 

Following reports were sponsored by 
the Office of Technical Services, U. S. 
Department of Commerce, Washing- 
ton 25, D. C.: 

Soviet Military Dictionary— 559 page 
translation by the U. S. Army of Rus- 
sian operational, tactical and general 
military terms. $5.00 (60-21783). 

PhOtogrammetry — Bibliography lists 
technical research reports, translations 
of foreign literature and government- 
owned patents available for license. 
S.10 (SB-416). 

Photographic Chemicals and Emulsions 
—Research reports, foreign technical 
literature etc. listed in bibliography. 
S.10 (SB-417) List of 200 OTS selec- 
tive bibliographies may be obtained on 
request without charge from OTS. 

Physical and Mechanical Properties of 
the Cobalt-Chiomium-Tungstcn Alloy 
WI-52-Defense Metals Information 
Center at Battclle Memorial Institute. 
$.50; 21 pp. (PB-161216). 

New International Flight Information 
Manual Issued by Federal Aviation 
Agency— $.55 from Superintendent of 
Documents, U. S. Government Printing 
Office, Wash. 25, D. C. 

Cooling Methods and Equipment for 
Supersonic Aircraft— G. R. Wcrth and 
others. Douglas Aircraft Company, Inc.. 
for WADD, U. S, Air Force. Feb.', 1960. 
$3.00; 159 pp. (PB161731). 

Instrumentation Package for Inflight 
Physiological Studies— M. N. Goldberg 
and others. North American Aviation. 
Inc., for WADD. U. S- Air Force. Feb.. 
1960. $2.00; 73 pp. (PB161712). 
Synthesis of New High Temperature 
Materials— J. L. F.ngelkc and others, 
Stanford Research Institute. for 
WADD. U.S. Air Force. Feb.. 1960. 
$1.25; 44 pp. (PB161720), 

Friction and Wear at Elevated Temper- 
atures— E. Rabinowicz, Massachusetts 
Institute of Technology, for WADD. 
U. S. Air Force. Jan., 1960. $.75; 25 pp. 
(PB161719). 

Protective Coatings for Refractory 
Metals— C. G. Bergeron and others, 
University of Illinois, for WADD. U.S. 
Air Force. Jan.. 1960. SI. 25: 50 pp. 
(PB161739). 

Comparative Properties of Haynes High- 
Temperature Allovs-Havnes Stellite 
Co., 270 Park Avenue. New York 17. 



The Standard Cherrylock 

Top Performance Through the 
entire range of Diameters, Grips, 
and Materials 


The Bulbed Cherrylock 

Specifically for Thin Sheet and 
Double Dimple Applications- 
Even Greater Strength in the 
Short Grip Ranges 


Only the Cherrylock "2000" Team 
Gives you All These Advantages 


A-286 Stainless Steel — Monel— Aluminum 


The Cherrylock* “2000” series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns. 

Higher joint strength allowables, 
close blind side clearance, and the 


widest grip range available — only 
with the Cherrylock Team — result 
in better fastening at lower cost. The 
Cherrylock Team provides the 

fracture rivet available. Positive 
visual inspection after installation — 
with grip length marked on the rivet 
head — is offered only by the 
Cherrylock Team. 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 
Townsend Company 

ESTABLISHED 1816 ♦ BEAVER FALLS, PA. 
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For Navy’s deadly surface-to-air Terrier missile, in both its original and its 
advanced versions, Sperry provides the means of expert marksmanship 
at sea— the SPG-55 Missile Guidance Radar. 

Developed jointly with the Bureau of Naval Weapons. Sperry engineered 
the design for fast production to meet delivery dates ... yet controlled 
the critical quality of these complex, high-performance shipboard radars. Nine 
units are shown “on the line" above, undergoing final checkout prior to shipment. 

The SPG-55 is on duty with the Navy’s newest guided missile destroyers, 
cruisers and carriers, including nuclear class surface ships. Able automatically 
to acquire, track and guide the Terrier missile to its target, the SPG-55 



SURFACE ARMAMENT DIVISION, SPERRY GYROSCOPE COMPANY ■ DIVISION OF SPERRY RAND CORPORATION, GREAT NECK, 
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NEW ELECTRONIC device using recently discovered principle may be the forerunner of an entirely new family of devices. Experimental 
unit shown at left consists of two metal films separated by ultra-thin oxide film insulator, deposited' on a glass substrate. General Electric 
discovered that tunnel currents that flow through the insulator can Ire modified and controlled by using superconductive metal films. 
Dotted circle encloses device’s working area. Chart at right shows current-voltage characteristics for tunneling through ultra-thin film 
insulator using two metal films of superconductive material; (a) shows tunneling current when two metal films arc in non-supcrcon- 
ductivc state. Next curve (b) shows current when one metal is superconductive and one is not; (c) shows familiar tunnel diode negative 
resistance region when both metal films are cooled to superconductivity. 


Tunnel Effect Found in Thin Metal Films 


Bv Philip ). Klass 

New York— Discovery by General 
Electric that the tunnel' effect found in 
semiconductors also occurs in certain 
combinations of thin metal and insula- 
tor films when subjected to near-abso- 
li tc-zcro temperatures, may lead to an 
entirely new family of electronic de- 

Prescnt knowledge of the new phe- 
nomenon suggests that a single basic 
device, produced inexpensively by de- 
position of thin metal films of near- 
microscopic dimensions, could provide 
a variety of circuit functions, including 
resistor, capacitor, switch, diode, nega- 
tive-resistance diode and triodc. 

If subsequent events justify present 
optimism, the new technique might 

tronic technology as the development 
of the transistor.' 'flic need to operate 
the devices at near-absolute-zero tem- 
peratures may limit their use somewhat. 
GE emphasizes that such devices are 
not just around the corner, except for 
research models. 

Ordinarily when two metal plates are 


separated by an insulating material, as 
in a capacitor, no current will flow be- 
tween the plates when a d.c. voltage is 
applied across them. This holds true 
even when the insulator thickness is as 
small as 0.0001 in., GE points out. 

However, if the insulator thickness 
is slashed to about one ten-millionth of 
an inch, current will flow as a result of 
what is called I he tunneling effect. 
The magnitude of the current is pro- 
portional to the applied voltage, as in a 

sketch). I ° n ' 1 rtS,S, ’ r C " nC 

If thin metal films, fabricated from 
two different superconductive mate- 
rials. arc used as the plates and sepa- 
rated by an ultra-thin insulator, then 
another phenomenon occurs when one 
or both metal films arc cooled suffi- 
ciently to become superconducting. 

Ivar Giaevcr of CF.’s Research Lab- 
oratory found that when one metal film 
is cooled to superconductivity, but the 
other is not. the amount of tunneling 
current is greatly reduced at low ap- 
plied voltages, but builds up rapidly as 
voltage is increased (curve “b"). 

When temperature is dropped fur- 


ther so that both metal films become 
superconductive, the tunneling current 
initially is extremely low. increasing 
with applied voltage. Then, like the 
familiar tunnel diode, it enters the nega- 
tive resistance region where current 
falls off despite increasing voltage. Fi- 
nally the current reverses again and rises 
sharply with increasing applied voltage 

The foregoing suggests that a single 
device can exhibit three different types 
of characteristics, depending upon 
whether both of its metal film plates 
are superconductive, non-superconduc- 
tivc or in opposite states. Because a 
magnetic field can cause a metal in the 
superconductive state to return to its 
normal state, it appears that a triodc 
device can be made in which the signal 
to be amplified controls the strength of 
the magnetic field applied to the metal 
films, causing the tunneling current to 
be modulated by the applied signal. 

Unlike the tunnel diode, the negative 
resistance effect is independent of the 
direction in which the current flows 
through the device. The negative re- 
sistance region can be changed by 
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Over 40 miles of Styroflex Loaxial Latte help assure Pacific Scatter Communication System reliability! 


More than 200,000 feet of Styroflex® coaxial cables are 
in active use as balanced antenna feed lines in the 
recently completed Pacific Scatter Communication 
System stretching from the Hawaiian Islands to 
Okinawa. This trans- Pacific system, one of the largest 
and most advanced of its kind in the world, uses 
ionospheric and tropospheric propagation techniques 
that produce over 99% reliability. An important part 
of the Strategic Army Communications Network 
(starcom), the system was designed, developed and 
constructed by Page Communications Engineers, Inc. 
for the U. S. Army Signal Corps. 


Each of the nine stations in the network is equipped 
with the same major component parts — transmitters, 
exciters, multiplex terminals and antennas. The cables 
used in the 200- and 400-foot antenna arrays range 
from H" jacketed Styroflex® cable to 3J^" jacketed 
Styroflex® cable. About 7,000 feet of ]4" jacketed 
Foamflex® cable is also used in the system. The Styro- 
flex® cables were spliced in the field by an inert-gas 
Heliarc welding process to assure noise-free connections 
required for successful duplexed antenna operation. 

The extremely low inherent noise level and low 
attenuation of Styroflex®— together with this air- 


dielectric cable’s stable electrical and mechanical 
properties— especially qualify it for the critical speci- 
fications of this starcom system . If your system require- 


ments call for a cable with low loss and high relia- 
bility, investigate the successful record of Styroflex®! 





varying the temperature of the metal 
films and/or subjecting them to a mag- 
netic field, Giaever points out. 

Because the current-voltage charac- 
teristics are greatly different from those 
of transistors or vacuum tubes, the new 
devices will require the development of 
new circuitry tailored to the new de- 

The same was true of transistors with 
respect to vacuum tube circuits. 

General Electric has conducted ex- 
periments using films of aluminum, 
lead, indium and tin, all of which be- 
come superconductive at temperatures 
near those of liquid helium, A sizable 
number of other metals are expected to 
exhibit the same effect. 

Aluminum oxide has served as the 
insulator in most of the experiments, 
but GE tests indicate that tunneling 
occurs in tantalum, niobium and nickel 

An attractive feature of the new 
technique is that it uses thin films 
which can be fabricated in large com- 


plex circuit configurations in a single 
scries of operations by means of well- 
known vapor deposition techniques. 
This suggests that both the size and cost 
of certain types of equipment, such as 
digital computers, might be greatly re- 
duced through use of the new tech- 

Tunneling Theory 

The theory of tunneling used to ex- 
plain the phenomenon as found in 
semiconductors has not proven ade- 
quate to explain the phenomenon in 
metals, GE says. Nor is the basic 
mechanism responsible for supercon- 
ductivity fully understood. It is, there- 
fore, not surprising that scientists have 
some difficulty in explaining the effect 
produced by the combination of the 
two. 

Present knowledge indicates that the 
tunneling effect is best explained by 
considering electrons as waves rather 
than particles. These electron waves 
travel through metals (conductors), but 


when they encounter an insulator they 
are reflected after penetrating a short 
"distance into the insulator. If the in- 
sulator is thick, the electron wave is 
attenuated to zero inside the insulator, 
but if the insulator is extremely thin, 
a portion of the wave can penetrate 
through it and emerge from the other 

This small fraction of electrons that 
pass through is said to "tunnel” 
through. The thinner the insulator, 
the larger the fraction of tunnel elec- 
trons (current) that pass through. 

The fact that certain metals at ex- 
tremely low temperature become nearly 
perfect (loss-less) electrical conductors, 
and tend to resist penetration by mag- 
netic fields providing the latter do not 
exceed a critical strength, has been 

Another, less well-known property is 
that metals in a super-conducting state 
will reflect electron waves whose energy 
levels lie in a narrow range called the 
"energy gap.” 

This means that any electrons in one 
metal film which have energies equal 
to the "forbidden" energy levels in the 
other metal film will not be able to tun- 
nel through the intervening insulator. 
The particular forbidden energv gaps 
that exist in the metals used have a 
significant effect on the tunneling cur- 
rents that can pass through the insula- 
tor. It was this effect that Giaever 
discovered in the course of his experi- 

If superconductivity is destroyed, by 
raising the temperature or by applica- 
tion of a sufficiently strong magnetic 
field, the forbidden energy gap disap- 
pears and tunneling currents can then 
flow. Or the electron waves can be 
given increased energv, bv applying a 
higher voltage across the plates, in or- 
der to permit tunneling currents to 
flow, according to Dr. John C. Fisher 
of GE’s Research Laboratory. 

Dr. Guv Suits. GE vice president 
and director of research, calls the new 
'finding "an important scientific discov- 
ery” which is "so recent that all of its 
consequences can not be fully deter- 
mined.” 


C-W Optical Maser 
Studied for Space 

Dayton, Ohio— Sun-powered transmit- 
ter employing a continuous-wave optical 
maser will be the goal of an unusual 
program being initiated by USAF in an 
effort to establish the applicability of 
recently developed optical masers to 
space communications. 

A contract expected to lead to the 
development of an experimental optical 
maser transmitter along with an appro- 
priate antenna as an integral part of the 
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AERONCA designs and produces 


precision antenna systems for advanced 
radar complexes 


Featuring new concepts in design and construction, Aeronca para- 
boloid antennas set new standards in precision . . . regardless of 
size. The principles and accuracy inherent in the 60-foot X-Band 
dish illustrated above are adaptable to antenna designs of virtually 
any size or shape. 

Aeronca antennas are lightweight high-strength rigid structures of 
honeycomb sandwich construction. Developed by integrated design- 
tool-produce capabilities, they are fabricated by advanced tech- 
niques that substantially reduce tooling requirements . . . simplify 
unit design . . . assure low-cost producibility. In addition, Aeronca 
antennas permit lighter support structures and mechanisms because 
they weigh 40% to 60% less than conventional designs. 


Whatever your antenna problems, Aeronca can 



requirements and specifications. For 
write for BULLETIN AR-201. 

ROIUCA 

manufacturing corporatii 
1714 Germantown Road 
Middletown, Ohio 


eel your 
details. 
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At 00 > ‘00 m 01' GMT, November 1, 1960, Martin logged its 724,620,000th mile of space flight 



Martin-built Pershing — a major breakthrough for the Army 
in its program to develop the modem missile as a mobile field 
artillery weapon. Pershing moves over the roughest terrain on 
its own mobile launcher, is ready to fire within minutes. 
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IMPORTANT NEW OPENINGS 
FOR CREATIVE ENGINEERS 

The Martin Company, at Orlando, 
Florida — prime contractor for Per- 
shing, Bullpup, Lacrosse, Missile 
Master and BIRDiE — has senior 
level openings on its Technical and 
Research Staff in the following tech- 
nologies: 

• Operations Research — including 
optimum decision and prediction 
methods for existing and proposed 
weapon systems. 

• Information Theory — with empha- 
sis on optimum coding and signal- 
ing techniques. 

• Digital Computers — analysis and 
advanced research, including learn- 
ing machines. 

• Electronic Systems — conceptual 
evaluation of advanced weapons 
systems. 

• Inertial Guidance — conceptual and 
analytic investigation of advanced 
systems using novel components. 

• Electronic Packaging — utilizing 
thin film and micro-electronic tech- 
nology. 

• Environments — study of shock, 
vibration, acoustics, temperature, 
and natural environments. 

• Structures — development of n 
concepts, materials, applications, 
and design criteria. 

• Human Factors — analysis related 
to military and space applications. 

• Missile Propulsion — liquid and 
solid rocket propulsion and i ' 
breathing systems. 

• Ground Support Equipment — with 
emphasis on mobile missile systems. 

If you are qualified for senior level 
work in this highly select staff, please 
send a brief resume to Mr. C. H. Lang, 
Director of Employment, The Martin 
Company, Orlando 22, Florida. 


transmitter system will be awarded by 
the Air Force in mid-December, in- 
formed sources here indicated. 

Eight companies attending a recent 
bidders' briefing held at Wright Air 
Development Division heard Air Force 
outline its requirements for the space 
communications system. The eight were 
Bell Telephone Laboratories. Electro- 
Optical Systems, General Electric, Gen- 
eral Precision Laboratory of General 
Precision, Inc., Hughes Research Labo- 
ratories, ITT Laboratories, Raytheon 
and Technical Research Group. 

Although technical people from sev- 
eral of these companies privately ex- 
pressed doubt about the feasibility of 
meeting USAF requirements for the 
optical maser transmitter, most firms 
present at the briefing are believed to 


have subsequently submitted system 
proposals. 

Essentially, Air Force desires a trans- 
mitter in which an optical maser will be 
both a source of continuous wave radia- 
tion and an amplifier. Power for the 
maser is to be supplied by the sun's 
energy and will be collected and concen- 
trated by a lightweight mirror (col- 
lector) system of the type provided to 
WADD under a separate solar com- 
munication system contract (AW May 
2, p. 164) by F.lcctro-Optical Systems. 

Optical masers operated by Hughes 
and Bell Telephone Laboratories (AW 
Oct. 24. p. 75) employ flash tubes as 
power sources and provide pulsed out- 
put. Required radiated power density 
for the USAF-dcsired device along its 
axis of symmetry is to be greater than 


Taxi Radar Outlines Washington National 

Taxi radar view of Washington National Airport, as seen by newly installed Airport Surface 
Detection Radar, the third of 10 scheduled installations at major airports, shows extremely 
high resolution of the equipment produced by Airborne Instruments Laboratory. Radar 
scope photo below aerial view of Washington airport, shows (1) control tower, (2) main 
terminal buildings. (3) north terminal building, (4) parked aircraft, (5) tracks of aircraft 
taxiing to parking ramp, (6) tracks of aircraft landing on main runway, (7) runway lights, 
(8) approach lights, (9) hangers, (10) tracks of moving fuel truck and (11) navigation 
buoy in Potomac. Radar was developed for Federal Aviation Agency and Air Force. 
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WHAT AN IMPROVEMENT IN RADAR PERFORMANCE! 


This new Video Correlator is now available as a plug-in unit for fire-control and search radars 
both airborne and ground-based. Flight and laboratory tests have proved that this compact, 
0.3 cubic foot radar augmentation device: • makes target detection certain • serves as an 



effective counter-countermeasure • reduces 
interference from other radars • eliminates 
external and self-generated radar noise. 

Vought Electronics designed the unit for 
easy back-fitting into existing systems. It contains its own 
power supply and requires only a 
simple rigid mounting some- 
where in the aircraft. 
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that obtainable by direct reflection of 
sunlight energy. 

Should the sun-powered transmitter 
prove feasible, it will more than vindi- 
cate the beliefs of optical maser pro- 
ponents (AW Dec. 14, p. S7) who have 
boosted the device's unusual character- 
istics for space communications and 
radar. For such purposes, they point 
out, optical maser systems would be 
highly directional, jam-free, capable of 
transmission over immense distances, 
and possibly require little power. Use 
of the sun as a power supply, or source 
of pump power, would additionally sim- 
plify and lessen the weight of the device. 

Neither the output bcamwidth nor 
the output frequency was specified in 
the USAF request. Input or pump fre- 
quency will lie in the solar spectrum 
(which includes infrared, ultraviolet and 
visible wavelengths), probably in the 
visible red like those of ruby optical 
masers already operated because this 
program will not underwrite maser de- 
velopment itself. 

Several of the firms at the bidders’ 
briefing, including Bell Laboratories. 
Hughes and Technical Research Group, 
are known to be looking at a variety 
of materials which could extend optical 
maser operation into infrared or ultra- 
violet regions. But it is not known 
whether the pump source spectral re- 
quirements for these materials are met 
in the solar spectrum. 

The USAF sun-powered transmitter 
program will be divided into two phases. 
These arc: 

• Phase I— Study and investigation to 
determine proper approach and correct 
techniques needed for the sun-powered 
optical maser transmitter. 

• Phase II— Design, fabrication and test- 
ing of the transmitter. 

While modulation of the maser- 
gencrated optical carrier will be of con- 
cern. modulation techniques will not be 
stressed in the program. Output power 
density of the transmitter will be 10' 
watts per steradian when using a col- 
lector mirror of one square meter. 

Present Air Force funding of optical 
maser development consists of a Sl-mil- 
lion follow-on contract from the Air 
Force Office of Scientific Research with 
Technical Research Group. Svosset, 
N. Y., a S70.000 WADD contract 
(AW July 18. p. 96) with Hughes Re- 
search Laboratories, Malibu, Calif., and 
a very small effort at Columbia Univer- 
sity in New York. In addition. F.lectro- 
Optical Systems. Pasadena. Calif., is 
nearing completion of a near Si-million 
one-vear program for the development 
of a solar communications system using 
sunlight aS the direct unmodulated car- 
rier (AW Jan. 4. p. 15) and General 
Precision Laboratory holds a S78.000 
Rome Air Development Center award 
(AW Mar. 14, p. 23) for investigation 
of communications techniques in wave- 



Magnetohydrodynamic Power Generator Developed 

Unusual magnetohydrodynamic power generator developed by Thompson Ramo Woold- 
ridge will be further investigated under a new contract awarded the company by National 
Aeronautics and Space Administration. Designed to operate over a wide range of power 

power generator. Possible applications for the unit, as foreseen by the company, include 
its use in a manned space vehicle as a source of emergency power, as an intermediate 
duration (one to two weeks) power source, and as a source of short repetitive bursts at 

as the one developed by General Electric's Acroscienccs Laboratory last year, the Thompson 

field to induce an electromotive force between two electrodes. In effect, the hot gas 
replaces the armature and turbine of a conventional gas generator. Unlike the earlier General 
Electric device, the Thompson Ramo Wooldridge vortex MHD power generator is designed 
so that the gas particles will traverse spiral paths in the magnetic field. This vortex flow 
pattern of the gas, according to TRW engineers, improves the utilization of the magnetic 
field, increasing the (rower ontput/weight ratio of the generator. 



AVIATION WEEK, De 





/%M-OMJMzT"W~M=*S 
f*no*/gz/\ 
f/1 /»/! BtLITES 
/* S *>l Hf 


, MISSILE SITE SUPPORT 

. . . For the U. S. Air Force 




• USEFUL LOAD 

1,627 lbs.; five passengers— 
internal litter capability 


• ENDURANCE 

Maximum flight endurance 6 hours 


• POWER PLANT 

Choice of 5 U. S. turbines including 
a twin engine installation 


• ARMAMENT 

Assorted armament capability 


• SPEED 

Maximum speed over 1 1 5 knots 


• DRONE 

Proven droning capability 


• OFF-THE-SHELF ECONOMIES 

Minimum development cost, 
ease of maintenance 


UTILITY DUTY 

... For the U. S. Navy-Marine Corps 


• PERFORMANCE 
Alouette con hover OGE lout of 
ground effect I on a 95 degree day 
at a minimum of 6500 ft. at 


ARMED RECONNAISSANCE 


. . . For the U. S. Army 
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FARMINGDALE,. LONG ISLAND, N. 


lengths between infrared and ultraviolet. 
Tile latter study presupposes use of in- 
coherent. exploded-wire light sources 
(AW' l ei). 22, p. 62). Raytheon. Santa 
Barbara. Calif., is known to bold Signal 
Corps contracts for active infrared sys- 
tem development and Farrand Optical’s 
optical radar (pulsar) has been govern- 
ment-funded. Other techniques for gen- 
eration of coherent light arc under study 
with Air Force funding. 

^ FILTER CENTER 4 

1 <mjisu 1 

► MicroMiii Coming of Age— First 
signs that military agencies are seeking 
microminiaturization for actual hard- 
ware rather than in research and de- 
velopment programs or feasibility 
models are cropping up. Several recent 
requests for proposals on new projects 
issued by Wright Air Development 
Division. Edwards AFB. Calif., and 
Office of Naval Research sped f\ that 
mieroeircuitry be employed. 

► Semiconductor Evaporation-Single 
crystal germanium is being reproducible 
evaporated on single crystal dielectric 
substrates at Lear's Solid State Physics 
Laboratory as part of the company's 
microcircuitry program. Germanium 
dots can be accurately controlled to any 



Infrared Relay 

Weston Instruments Division of Daystroni, 
Inc., has developed an ultra-sensitive, direc- 
tional infrared ray-operated relay for de- 
tecting temperature changes, \djustahlc 
heat-sensing device. Model 5121. can be 
used at a distance from hot forming proc- 
esses to actuate water sprays, take-up reels, 
pouring devices, furnace doors, conveyors. 
Unit requires no water cooling. 

thickness between 20(1 angstroms and 
one micron and can be precisely placed 
oil the substrate. Crystal structure of 
the substrate is the same as that of the 
semiconductor and ultimately makes 
possible a truly epitaxially grown semi- 
conductor device. In addition, dielectric 
properties of the substrate permit suc- 
cessful synthesis of passive film cir- 


► Helicopter Avionics-Bell Helicopter 
will soon award a contract for design 
and construction of a function gener- 
ator for use in a rotary wing vehicle as 
part of the Armv Saw Instrumentation 
Program. N'ordcn and General Electric 
arc among the bidders. 

► Microminiaturization Rewards— Mi- 

cro component suppliers are starting to 
feel the financial rewards of the mount- 
ing belief among circuit design engi- 
neers that for the next few vcars at 
least individual, discrete micro com- 
ponents will be gaining a strong foot- 
ing in the avionics space technology 
field. The more exotic functional or 
mnlcctronic circuits, this belief con- 
tinues, still have hurdles to surmount. 
More and more attention by both com- 
ponent manufacturers and systems mak- 
ers is being devoted to determining and 
improving reliability of new micro com- 
ponents. 

► Films Resist Radiation-Thin films, 
less than five microns in thickness, ap- 
pear to have resisted heavy doses of 
steady-state radiation in recent tests 
conducted by scientists at the Frank- 
lin Institute. Iticse tests tend to con- 
firm belief of thin film specialists that 
small cross-sectional area would enable 
the films to be superior to other avionic 



Engine Pressure Ratio System Is 

ENVIRONMENTALLY SAFE 



Highest reliability and accuracy of 
the Astromics Engine Pressure Ra- 
tio System are assured because 
of two distinct advantages. 1. 
Only the transducers are mounted 
on the engine, subject to high shock 
and vibration. All ratioing is done 
within the Indicator on the instru- 
ment panel. Transmission is elec- 


trical— no linkages or potentiom- 
eters. 2. The Pressure Transducers 
are of advanced design featuring 
stretched flat diaphragms and 
completely sealed inductive pick- 
off coils. Accuracy of system is 1 % 
of reading in the critical ratio 



For technical data write: 


611 W. Harvard Sf., Glendale, Calif. Branch: 521 Slh Ave., N. Y. 17 
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MISSILE 
LAUNCHER 
MADE 

Q MOBILE-LIGHT, 

TAKEOFF-TOUGH 

WITH 

N-A-XTRA 

HIGH-STRENGTH STEEL 

A battlefield might be anywhere. Wherever it is, there 
may be a need for the new 10,000-pound, 36-foot 
Sperry-Rand U.S. Army Sergeant missile. That’s 
why the launching station on which the missile is as- 
sembled, aimed and fired must be light enough to be 
transported by land, sea or air. Yet it also has to be 
rugged and strong enough to assure the launcher's 
availability for subsequent firing. 

N-A-XTRA steels meet all the conditions of light weight, 
high strength and impact resistance. Pound for pound, 
they’re nearly three times stronger than mild carbon 
steel. They are used, not only in this mobile missile 
launcher, but in many other defense products and in 
commercial equipment such as earth-moving vehicles, 
heavy machinery and pressure vessels. 

Fabrication qualities are an N-A-XTRA bonus. Even at 
extreme subnormal temperatures, they remain tough 
and readily weldable. Conventional methods— cold 
forming, gas cutting, shearing and machining— give 
superior results, too. For further information, write 
Product Development Department, Great Lakes Steel 
Corporation, Detroit 29, Michigan. 

s i., -L , 

NAXTRA 

GREAT LAKES STEEL 




Detroit 29, Michigan 
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Great Lakes Steel is a Division of NATIONAL STEEL CORPORATION 


101 



UTILIZATION 

The Lockheed C-140 JetStar’s high speed and long-range capa- 
bility give it a much higher rate of productivity for mission 
support than aircraft now in service. The C-140 is versatile: its 
pressurized cargo compartment provides flexible arrangements 
to transport passengers, priority cargo, or specialized equip- 
ment. And the C-140 is economical: the modernization of mis- 
sion support fleets— by replacing obsolete aircraft with JetStars 
—can save millions of operational dollars. 

LOCKHEED 


GEORGIA DIVISION • MARIETTA, GEORGIA 


components in radiation environments. 
Such Endings could have an important 
hearing on the design of av ionic equip- 
ment For space projects, especially some 
long-life later generation earth satellites 
which will be exposed to appreciable 
total radiation dosages over long periods 
in the Van Allen belts. Thin films have 
been regarded as promising for avionic/ 
space applications because of their light 
weight, small size, low power require- 
ments and ultimate reliability. 

NEW AVIONIC 
PRODUCTS 


• B/II Meter, Model 651 B. graphically 
displays the hysteresis loop of tape or 
pigment on an oscilloscope. Direct 
reading calibrated range of sample flux 
is from 3 to 1,000 maxwells with a 
maximum sample chamber diameter of 



i in. The meter can measure coercive 
force and rcmanence or flux at an arbi- 
trary point. Meters can be purchased at 

56.000 each on a 45 day delivery basis. 
Manufacturer: Scientific-Atlanta, Inc., 
2162 Piedmont Rd.. N.E., Atlanta, Ga. 

• X-band voltage tunable magnetron. 
Type Z-5429, provides minimum of 1 
milliwatt Cw power frequency range 
of 8.5 to 11 kmc. Tuning rate is 9 me. 
per volt. Maximum anode voltage is 

2.000 v. The complete RE package 
weighs 4 lb. and can be conduction or 
air-cooled at 5 cu. ft./min. for operat- 
ing at ambient temperatures up to 50C. 
Sample quantity price is 51,300. Manu- 
facturer: General Electric Co., Power 
Tube Dept., Schenectady, N. Y. 



• Spring-driven rate gyro. Model RG14, 
reaches operating speed within 100 
milliseconds after solenoid-actuated re- 
lease mechanism is operated. Intended 
for use in expendable drones and mis- 
siles, gyro operates over temperature 
range of 0 to 55C, up to 25.000 ft. 
altitude and reportedly meets MIL-E- 
5272 vibration requirements. Gyro 
weighs 1 5 oz. Manufacturer: Humphrey, 
Inc., 2805 Canon St., San Diego 6, 
Calif. 

• Electrostatic linear voltmeter, Model 
1 170, capable of measuring d.c. voltages 
in the 0-10 v. range or as high as 
0-50,000 v., has an input resistance of 
10“ ohms minimum and draws no cur- 
rent. Accuracy is within 2%, stability 
is better than 2% in 24 hr. at am- 
bient temperature, and repeatability is 



quoted at 1%. Instrument can be used 
to read capacitor voltage without dis- 
charge or peak value of transient pulses, 
among other applications. Manufac- 
turer: B. K. Sweeney Manufacturing 
Co.. 6400 East 44th Ave., Denver id, 
Colo. 

• Altitude control transducer, Model 
5468, designed for altitude control ap- 
plications where its small size, rugged- 
ness, low threshold and high sensitivity' 
are desired. Sensitivity is 4 mv. ±59& 


per ft., threshold is 4 ft. at 60,000 ft. 
Over-all dimensions are 3.25 x 4.35 in. 
Transducer provides a.c. output; oper- 
ates from —54 to 120C and is suitable 
for use in aircraft autopilot systems, fire 
control and drone guidance units. 
Manufacturer: Giannini Controls Corp., 
1600 S. Mountain Ave., Durate, Calif. 

• Turret RE attenuator. Model TAB- 50, 
provides zero to 59 db. attenuation in 
one-db. steps at frequencies ranging 
from d.c. to 1,250 me. Two knobs 
permit setting of attenuation in decade 
and unit values with total attenuation 
read out as a two-digit number. Accu- 
racy is quoted at 0.2 db. at 200 me., 
0.5 db. at 900 me. in the 0-10 db. 



range. Above 10 db., accuracy is 2% 
plus/minus 0.2 db. up to 200 me. and 
5% plus/minus 0.3 db. at 900 me. 
Insertion loss is 0.1 db. up to 300 me., 
0.4 db. at 900 me. Power rating is one 
watt. Price is $225 in single-lot quan- 
tities. Manufacturer: Tclonic Indus- 
tries, Inc., Beech Grove, Ind. 

• Solid-state operational amplifier. 
Model 3S01, provides high gain, wide 
bandwidth and chopper stabilization. 
Total d.c. gain is greater than 250.000; 
frequency response from d.c. to 200 ke. 
Input drift is 1 mv./30C change, out- 



put is ±10 volts at 4 mils load current, 
±20 volts at 2 mils. Amplifier measures 
3i in. long, 2i in. high, i in. thick. 
Price is $400 and delivery can be ex- 
pected in 45 days. Manufacturer: Don- 
ner Scientific Co., 888 Galindo St., 
Concord. Calif. 
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CANNON MS 


PLUGS 


MEET THE MOST SPECIALIZED AND STRINGENT DEMANDS-Cannon MS 

Plugs are built for rugged service! From general duty ground use to specialized mis- 
sile applications, these plugs fulfill the requirements of MIL-C-5015 . . . are also suitable 
for many commercial and industrial applications where quality and dependability are 
required. Our full line of environmental resisting MS plugs gives you the optimum 
in interchangeability, variety of contact arrangements, and shell types and sizes. 
The MS series, MS-A, MS-B, MS-C, MS-E, MS-R, MS-K, are available from authorized 
Cannon Distributors everywhere; or write: 



CANNON 

©PLUGS 



CANNON ELECTRIC COMPANY • 3208 Humboldt St., Los Angeles 31 .Calif. 


FINANCIAL 


Marlin Proposes Stock Split 

Martin Co. stockholders will be asked to approve Jan. 9 an increase in authorized 
capital stock from 6.000.000 to 12.000,000 shares to provide for a 2-for-l stock 

Until now, Martin's acquisitions have been on a cash basis. Initially Martin be- 
gan buying stock of General Precision Equipment Corp., but its suggestion of a 
candidate for the GPE board was not acted on. 

Since then. Martin has not been openly acquiring any GPE blocks, but it lias 
been buying heavily into Nuclear Coqi. of America. It exercised options in Sep- 
tember to buy 85,690 shares to bring its holdings to 775.166 shares. Martin was 
instrumental in the selection of David A. Thomas, former Radio Corp. of America 
vice president, as Nuclear Corp. chairman. Chairman George Bunker of Martin 
also is a Nuclear Corp. board member, and so are two other Martin directors. 
Martin owned 189? of Nuclear's stock prior to exercise of warrants and may soon 

Bear Steams &• Co., a New 1 ork investment house that underwrote a bond issue for 

holdings to 600,020*” shares. ' ' 

Nuclear Corp. has technical talent of interest to Martin and is doing work 
in rare earth and high voltage electronic tube areas that might be useful to Martin’s 

Martin directors also approved a quarterly cash dividend increase from 40 to 50 
cents a share on shares now outstanding. Stockholders do not have to approve the 

has 5.077.647 shares outstanding. * ^ ' K,c cn0 “ gh 


Northrop Stresses 
System Management 

New York— System management ca- 
pability is as important today to the sub- 
system contractor as it once was to the 
prime contractor, Thomas V. Jones, 
president of the Northrop Corp., be- 

"It is essential in today's environ- 
ment,” he told the New York Society 
of Security Analysts, “that a company 
have the flexibility to deliver either a 
total system capability or the capacity 
to handle with the same skill nnv seg- 
ment of a system. By the same token, 
a company which acts as a system man- 
ager must be able to manage and incor- 
porate into the system those separable 
technologies which may not be under 
its own direct corporate control." 

Technological complexity lias pro- 
duced, even in manufacturing, greater 
division of fundamental responsibility. 
Missile system components, for example 
—re-entry vehicle, guidance, propulsion 
-are major subsystems that require a 
full measure of system management Ca- 
in the past. Jones said, technical skills 
were largely intermingled and assigned 
to a single end product as contracts were 
received. Today Northrop views techni- 
cal areas as separate fields to be man- 
aged. developed and exploited as a 
source of business beyond the immediate 
project at hand. The company is organ- 
ized around fundamental technical ca- 


pabilities, he said, not projects. Nor- 
throp's diversification moves have been 
aimed at strengthening individual tech- 
nical areas and by such diversification 
the company hopes to reduce the feast- 
or-faminc cycle often experienced in the 
aviation industry. 

With the growth of technology, 
Jones added, has come a corresponding 
growth in costs and Northrop has estab- 
lished a system of introducing cost at 
the earliest stage in the formulation of 
a concept. It takes the most sophisti- 
cated ingenuity to find the simplest 
solution. Jones said, but the company 
that can provide the desired solutions 
to defense or space problems at a reason- 
able cost will win business. 

One way Northrop seeks this ca- 
pability is by indoctrinating technical 
people with the requirements of busi- 
ness and non technical people with 
knowledge of technology. Jones said. 

Northrop has put a segment of its 
cost control program to use bv making 
its Norair Division Performance and 
Cost Evaluation (PACE) program avail- 
able to other companies on a fee basis. 

Financial Briefs 

Some initial post-election optimism 
in Wall Street about aerospace stocks 
is cooling off. Analysts now are begin- 
ning to sit back and wait to be shown 
before recommending industry stocks 
on the assumption the new administra- 
tion will automatically order drastic in- 
creases in defense spending. 


Thermo Electron Corp., Cambridge, 
Mass., has announced new financing 
arrangements which will provide about 
SI million for expansion in the next 
12 to 18 months. Financing, which 
included both stock purchases and 
convertible debentures, was with a 
group consisting of Laurance S. Rocke- 
feller. James Bradv, New York investor, 
Lehman Bros., investment brokers, and 
Peter M. Nomikos, a company founder. 
Thermo Electron’s interest is in re- 
search and development and manufac- 
ture of direct energy conversion devices. 

Bowmar Instrument Corp., Et. 
Wayne, Ind., reported earnings of 
S323.664 on sales of S 5,41 1,822 for 
the year ended Sept. 30. This compares 
with earnings of S201.220 on sales of 
53,344,482 for the previous year. 

Mcnasco Manufacturing Co., Bur- 
bank, Calif., specialists in aircraft 
landing gear, hydraulic systems and 
pressure vessels, has acquired Micro 
Cec Products, Inc., Culver City, Calif., 
manufacturer of power amplifiers, pres- 
sure controls and electro-inechanical 
flight simulation tables for testing gyros. 
Micro Gee was formerly a subsidiary of 
Lcrco Electronics, Inc. Last year, 
Mcnasco acquired Security Valve Co., 
South Pasadena, Calif., manufacturer 
of automatic control valves. 

Litton Industries, Beverly Mills. 
Calif., earnings for the Fiscal 1961 first 
quarter ended Oct. 31 totaled S2,l 30.- 
000 compared with 51,537,000 for the 
same quarter last year. Sales in the 
first quarter were S52,l 11,000. an in- 
crease of 515,676,000 over the $36,- 
435,000 in the first quarter of Fiscal 
1960. 

The Marquardt Corp. reported sales 
of 551,139.377 and earnings of Sl.OSS,- 
203 for the 40-wcck period ending Oct. 
9. Sales and earnings for the same 
period in 1959 were S 50. 334. 5 57 and 
SI, 309, 606. 

Robinson Technical Products, Inc., 
has a gross income on sales and services 
of SI 1,679,791 for the fiscal year ended 
June 30, 1960. compared with 53,501,- 
440 for 1959. Net earnings rose from 
S320.566 in 1959 to $567,704 this 


Electronic Engineering Co. of Cali- 
fornia showed a net income of SI 50,000 
for the first nine months of 1960 on 
sales of S3.294.000. Sales for the first 
three quarters of 1959 were 53,124.833. 
Earnings for this period in 1959 were 
SI 58,000. 
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NEW 

ANSCO INDUSTRIAL 
X-RAY CALCULATOR 
SOLVES 
TECHNIQUE 
PROBLEMS 
AT A GLANCE 


Here’s an all new calculator 
designed to correlate all fac- 
tors in industrial x-ray tech- 
nique and give working an- 


• PROVIDES COMPLETE INFORMATION 
• READS ALL ON ONE SIDE 
• READS FROM TOP TO BOTTOM 



In the shop this new calculator rapidly pro- 
vides information for solving new problems. 
In the classroom it gives students a visual 
working relationship with x-ray exposure 
parameters. 

Ansco, Binghamton, N. Y., A Division of 
General Aniline & Film Corporation. 


Solves problems in: 

a. exposure determination. 

b. film speed-density relationships. 

c. exposure compensation for 
density changes. 

d. choice of film to meet scheduling 
problems. 

e. techniques for multi-thickness specimens. 

f. exposure compensation for kilovoltage 
changes. 

g. sandwich techniques. 

h. density determinations for various metal 
thicknesses. 


ORDER YOUR 

ANSCO X-RAY CALCULATOR 
DIRECTLY FROM: 

SOCIETY FOR 

NON-DESTRUCTIVE TESTING 
1109 HINMAN AVE., EVANSTON, ILL. 
PRICE $10.00 


Ansco 


X-ray 




106 


BUSINESS FLYING 



Beech Pegs 1961 Sales at $77 Million 


By Erwin J. Bnlban 

Wichita, Kail.— Business aircraft sales 
target of more Ilian $77 million, 
deemed as a “very reasonable objective 
. . that should be easier to reach than 
was the goal in I960." was set before 
Beech Aircraft Corp.'s domestic and in- 
ternational distributor and dealer organi- 
zation here during a preview of the 1 961 
model lineup. 

Sales group last year topped the pro- 
gramed “S60 million in ’60” bv S2.470.- 
000. Some SS2 million of the' total was 
in domestic sales and approximately S10 
million was export volume. 

Percentage increase in Beech business 
aircraft sales last year over 1979 was 
"much more than we had been accus- 
tomed to doing." Wyman Henry, vice 
president-marketing, told distributors 
and dealers, adding that 'in a growing 
market that we now enjoy, it was a good 
job, but it wasn't outstanding.” 

Domestically, the company's volume 
increased 28% . It was vice president 
Michael G. Neubergcr's export sales 
team that rCallv set the new records-a 
108% increase' in business. The Ger- 
man distributor alone. Travelair GmbH., 
disposed of nine Queen Airs and had 
two more on order in that country. Ex- 
port backlog is SI million, tip 80% 

Indications of how Beech proposes to 
get its percentages still higher were evi- 






NEW WEBER 

AIR CARGO 

“UNITIZING” 



The new Air Cargo System Development 
Department still further diver 
Weber Ground Support. Missile and Aircraft 
product capability. Weber is ah 
"One Source" for Escape Systems • Ai 
Seating • Galleys • Lavatory Units • in fac 
all aircraft interior equipment. 




WEBER AIRCRAFT CORPORATION 



dent during the sessions. Highlights are: 

• Showing of 1961 line, now uninhcring 
eight airplanes, with addition of the new 
light-twin, five-seat Model 5s Baron 
(AW Nov. 21. p. 51). 

• "Turn-key” facilities package program 
for dealers that is aimed at easing the 
task of enlarging the sales organization. 
Company plans to add some 200 new 
dealers in the next three years. 

• Increased emphasis at budding parts 
and accessories business. Beech is only 
scratching the surface here and giving a 
"gold mine" in service business away to 
facilities without a franchise stake in the 
company. Henry noted. 

Barometer of the projected business 
volume was Beech's SI 5.5 million back- 
log one week after the showing, for 
20% of the 1961 sales goal. 

These are immediate plans. But some 
indication of where the company is 
heading was given Aviation Week by 
executive sice president Frank F.. Hed- 
rick. sketching out top management 
plans on near-future airplanes: 

• Turboprop engines are the answer to 
the business aircraft industry’s "need to 
get out of the 200-mph. box we have 
been in,” he said, pointing out that 
horsepower changes in piston engines 
now: are so small that hardly enough 
performance increase is gained to justify 
their increased cost. Plane manufactur- 
ers now need a big increase in power to 
provide gains in both payload and per- 
formance and the minor increases pro- 
vided by current piston engines make 
possible slight increases in one or the 
other, but not in both of any conse- 
quence, he indicated. 

• Turboprop power will free the de- 
signer and builder of these performance 
shackles and again bring business plane 
performance into the area close enough 
to high speeds which customers ac- 
quainted with jet transport travel will 
consider competitive, plus the smooth- 
ness of turbine power that the cus- 

• Developments in current small turbo- 
props indicate that the transition to 
these engines will be much less expen- 
sive than initially contemplated, in at 
least one important area, Hedrick said. 
It appears that it will be possible to op- 
erate these engines at “acceptable fuel 
and power efficiencies in the 10.000-ft.- 
altitude regime." he explained, which 
should immediately pay off in obviating 
a requirement for costly and weight- 
consuming cabin pressurization. 

If it is unnecessary to tack on high 
cost of going to pressurized cabins, the 
initial cost of a turboprop airframe will 
come into a completely different area 
and airframe builders should be able to 
head into this market with much more 
confidence than they had earlier because 
lower costs will mean a larger possible 
market and lesser financial risk. 

First type of turboprop to be built 
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bv Beech will be what is now called 
around the plant the "King Air"-a 
Queen Air with turbines. This airplane 
should start flying in late 1962 or 1965, 
according to present planning, Hedrick 
noted. To optimize the airframe to the 
new povverplant wall require revision 
of the Queen Air design toward thinner 
wings and new tail. 

Next type to be "turbinized" will be 
the Travel Air or Baron-class light twin, 
but the schedule on this is not given, 
though Hedrick said it will follow. 


Beech 1961 Model Prices 

Wichita. Kan.— Slight price increases, 
averaging some 4% mark Beech Aircraft 
Corp.'s 1961 line of eight single and 

he t^tl c | s' 11 th 
tors and dealers meeting. 

• Model 55 Baron, a i.ew light twin 
added to the line this year, lists at 
S58.250. 

• Model G18 Twin Beech retails for 
S132.300. 

• Model 65 Queen Air sells for SI 26.- 
000 . 

• Model J50 Twin-Bonanza lists for 

S100.000. 

• Model D5015 Twin-Bonanza will sell 

• Model N35 Bonanza is priced at 

526.500. 

• Model A3 3 Debonair will cost S21.- 
750. 

• Model B95 Travel Air light twin, 
basically unchanged from last year, will 
maintain the same price as last year— 

551.500. 

Beech business plane sales in Fiscal 
1960 achicscd in ill-time company rec- 
ord of more than S46 million, represent- 

li'igli volume recorded in Fiscal 1959. 


rather than precede, the "King Air” 

In the interim. Beech is studying the 
possibilities of making the most of the 
current development bv the French 
Firm, SFERMA, with the Travel Air 
(AW Sept. 5. p. 112). SFERMA rep- 
resentatives scheduled were to visit 
Beech last week to discuss market po- 
tential of the turboprop-powered Travel 
Air conversion. Indications are that 
if sufficient customer interest develops, 
Beech would supply Travel Air airframes 
to SFERMA for installation of engines 
in France for supply to foreign custom- 
ers. For this hemisphere, SFERMA 
would supply engines to Beech for in- 
stallation on the Travel Air line in 

Such an arrangement would tend to 
minimize dclivcrv delays to the cus- 
tomer, since special assembly lines prob- 
ably would not have to be set up to han- 
dle this market; rather the engines 
would be applied to appropriate air- 

New Airplane 

I Icdrick also touched on Beech work 
in further broadening its line on the 
lower-cost end of the price scale, below 
the Debonair. A decision has been made 
that this airplane will be in the S10.000 
price class. At least two factors have 
prompted this move, lie indicated— ini- 
tial belief that the next airplane would 
be in the SI 5,000 price range was 
changed because indications were that 
it would too quickly increase in price 
to the point where it would be competi- 
tive to the Debonair. Indicating how 
close Beech has come to the new class. 
Hedrick noted, "we have built some 
hardware,’ referring to the SI 5,000 
price-class airplane. This apparently will 
be scrapped. 

’Hie other factor, which actually be- 
109 





6RAPHITAR 

(CARBON-GRAPHITE) 

THE VERSATILE ENGINEERING MATERIAL 
THAT POSSESSES MANY UNIQUE AND PRACTICAL 
ADVANTAGES FOR A VARIETY OF APPLICATIONS 


MINIMUM LUBRICATION REQUIRED -Because of 
the controlled porosity and non-melting nature of 
GRAPHITAR, the only lubricant GRAPHITAR 
bearings need is water or other low-viscosity fluid. 
Any such fluid with non-gumming characteristics 
will provide an extremely low coefficient of friction 
and assure long life of the GRAPHITAR parts. 

RESISTANCE TO CHEMICAL ATTACK-GRAPH- 

ITAR has the ability to withstand the action of 
almost any chemical, with the exception of the 
most highly oxidizing re-agents in hot and con- 
centrated form. GRAPHITAR parts, for example, 
operate efficiently in steam, chemical and gas 
valves to provide a corrosion resistant material 
operating under the most adverse conditions. 

MECHANICALLY STRONG - GRAPHITAR will 
not warp or distort even in high pressure applica- 
tions. Compressive strength up to 45,000 psi and 
transverse breaking strength from 3000 to 16,000 
psi, depending on the grade. 

HEAT RESISTANT-GRAPHITAR is not affected 
by heat under neutral or reducing conditions. Tem- 
peratures of oxidation for most grades is approxi- 
mately 700 degrees F. In addition, GRAPHITAR 
engineers have developed a special oxidation 
resistant grade of GRAPHITAR that has been 


exposed in an oxidizing atmosphere (air) of 1200 
degrees F. and after 200 hours, it showed a weight 
loss of less than six per cent. 

MOLDABLE -GRAPHITAR has excellent molda- 
bility properties that make possible and practical 
unusual shaped parts. Design requirements such 
as ears, face slots, and outside diameter notches 
can easily be incorporated into GRAPHITAR 
parts without secondary machining and finish- 
ing operations. 

MACHINING —The United States Graphite Com- 
pany operates an excellent finishing department 
to do all finishing operations to the most exacting 
specifications. GRAPHITAR may be ground to 
size or shaped with a tungsten carbide or diamond 
tipped tool to tolerances as close as .0005". When 
surfaces require a high degree of precision in flat- 
ness, lapping and polishing equipment are em- 
ployed and accuracies within three light bands 
can be produced. 

LIGHT WEIGHT _ GRAPHITAR is lighter than 
magnesium and is being employed increasingly in 
the aircraft and missile fields. The weight per unit 
volume of various GRAPHITAR grades is as fol- 
lows: 102.8 to 116.03 pounds per cubic foot, 
.0595 to .0672 pounds per cubic inch, .952 to 
1.074 ounces per cubic inch. 


Write today for Engineering Bulletin No. 20 

THE UNITED STATES GRAPHITE COMPANY 

® DIVISION OF THE W I C K E S CORPORATION. SAGINAW 5. MICHIGAN 
GRAPHITAR® CARBON-GRAPHITE • GRAMIX® POWDER METALLURGY • MEXICAN® GRAPHITE PRODUCTS • USE® BRUSHES 



came apparent after the company had 
decided to drop the SI 5,000 project and 
concentrate tne $10,000 type, was 
greater acceptance of the latter in for- 
eign markets, where dollar shortages 
make sales of costlier airplanes difficult. 

Beech apparently plans to exploit pos- 
sibilities of having this airplane built 
abroad, in addition to producing it in 
Wichita. High-level sources say that the 
company will complete agreements, now 
open, with two countries as soon as the 
nett- airplane materializes. 

New low-cost airplane will tie closely 
to Beech Aircraft’s plans to greatly en- 
large its dealer organization, since price 
will make it possible for a prospective 
dealer to start business in a new area 
where potential is not fully known, with 
a modest requirement for capital invest- 
ment in demonstrators. 

Product Line 

To the dealer and distributor organ- 
ization now on the books, these projects 
are far in the future— their immediate 
sales will come from the hardware dis- 
played during the meeting here in 
Wichita. The 1961 line showed numer- 
ous improvements, aimed at answering 
requests from field sales staff members 
for changes. Indication that distributors 
and dealers feel that they will have a 
banner vear is shown in an order back- 
log of SI 5,025.000 for 290 airplanes. 

The expanded, eight-model 1961 
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ENGINEERING 

WRITERS 


NON-SUPERVISORY SALARIES TO $11,500 

Some of the most challenging and rewarding engineering 
writing assignments ever offered are now available at 
Hughes-Fullerton in Southern California. 



Military Handbooks 
Technical Proposals 




Fixed-array Radar 

Digital Computers 

Digital Data Processing Systems 

Unique Display Systems 

Integrated Missile Defense Systems 


BASIC REQUIREMENTS INCLUDE: an intense professional 
interest in communications in all media — from films to 
manuals; a demonstrated ability to convey technical infor- 
mation and ideas to a specific audience; above-average 
technical knowledge and interest: education and experience 
equal to the challenge (college degree, or equivalent in 
engineering writing experience) . 


Located in Southern California's Orange County (the nation's 
fastest-growing electronics center), Hughes-Fullerton of- 
fers you a stimulating, professional working environment 
and long-term stability. 
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Only 

Complete Line 
of Fire and Overheat 
Detection Devices . . 


Only Fenwal's complete line of detection systems covers 
all forms of fire and overheat danger in aircraft, mis- 
siles, and space craft. Only Fenwal covers all " hidden 
hazards"! 

Fenwal Detection Devices include: Unit Detectors for 
“spot” protection: Continuous Fire Detectors for posi- 
tive coverage of larger areas; and the latest Fenwal ad- 
vances — FIDO (Fire Inspection Device Optical), and 
the Surveillance Detector (Photoelectric device, sensi- 
tive to flame or to heat radiation). Advanced ways to 
"see" fire! 

And Fenwal contributions to safety in flight go beyond 
the detection phase. Fenwal also designs Explosion 
Suppression Systems for protecting both military and 
commercial aircraft. A Fenwal engineer will be glad 
to assist with your particular detection or explosion 
protection problems. Write Fenwal Incorporated, 
1214 Pleasant Street, Ashland, Massachusetts. 



business plane line to be offered by 
Beech includes: 

• New Model 55 Baron, a five-place 
light-twin, powered bv two fuel injec- 
tion 260-hp. Continental IO-470-L en- 
gines in low-drag nacelles. Price of the 
basic airplane is S5S.250, Airplane can 
he leased for SI, 18-1 per month, includ- 
ing liability and hull coverage: time- 
payment plan provides for installments 
of S1.219 per month, which includes 
hull insurance. Baron grosses out at 
4.880 lb. and has a useful load of 1.920 
lb. Fuselage provides some 143 cu. ft. 
of area for cabin and baggage compart- 
ments. One baggage compartment, in 
the nose, has 12 cu. ft. capacity, and 
there is a sideloading baggage station in 
the rear of the cabin for a total of 43 
cu. ft. Standard fuel capacity is 1 12 


gal.: 140-gal. capacity is available as op- 
tional equipment. Full gross weight 
twin engine rate of climb is said to be 
1.630 fpm.. while single-engine climb 
is given as 305 fpm. at 4.8S0 lb. gross. 
Service ceiling at gross weight is 19,200 
ft.: single-engine ceding, same weight, 
is 6,800 ft. 

• Travel Air B95 was not shown during 
the meeting, since the 1961 model will 
not be available until some time in 
March. Beech officials emphasized that 
this airplane is being continued in the 
line. Indications are that the price will 
stay at S51. 300. 

• Debonair four-placer, priced at $2 1 
750, features a 75-lb. useful load 
increase, in addition to some 20 lb. of 
optional items now incorporated as 
standard, which accounts in part for the 



Meyers OTW Used in New Motion Picture 

Meyers Model OTW biplane trainer, first flown in 1939. is used as a wild horse herd scout 
plane in a new United Artists motion pictnre, “The Misfits," which was filmed in desert 
country near Reno. Ncv. Plane, powered bv a Kinner R-5 five-cvlindcr. 165 hp. engine, 
is flown by Col. Ken Slater (in cockpit) and is owned by Carl Offers. Lovelock. Nev- a 
72-ycar-old World War I pilot who still occasionally flies the airplane. The airplane was 
dclibcratelv scuffed with sand to give it a ‘■much-used" appearance. The OTW was 
developed by Mcvcrs Aircraft Co.. Tccumseh. Mich., which currently is es | 1 c 

tion of its Model 145 two-seat liglitplane (AW Oct. 24, p. 110). 




PROPULSION 

DEVELOPMENT 

ENGINEERS 

Challenging new programs 
in airbreatliing and non-air 
breathing projects offer ex- 
ceptional opportunities for 
propulsion development 
engineers. Current Projects 
require engineers interested 

Engine Cycle Analysis 
Fuel/Fluid Systems 
Dynamic Controls 
Secondary Power 
Hazard Protection 
Failure Analysis 
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CUBIC AGAVE CHOSEN FOR 
PROJECT MERCURY TRACKING! 



reliable tracking over a 1000-mile range wilh only a 
W-watt telemetry source in the target. 

OTHER USES: AGAVE can also serve as a self- 
tracking telemetry antenna. The front-end passes the 
entire 215 to 265 me telemetry band. One AGAVE 

two AGAVEs provide complete position data. 
AGAVE forms the basis of an ideal manual or 
fully-automatic drone guidance system. 

For more information on AGAVE, please write to 
Dept AW-6, Cubic Corporation, San Diego 11, Calif. 



cubic 

CORPORATION 



price increase of some SI, 270. One to 
customer preference. 1961 Dcbonairs 
will leave the factory in choice of three 
paint schemes at standard price. New 
airplane has wider rear seat, overhead 
cabin air exhaust at rear of cabin, new 
fresh air inlet console in the roof, with 
five inlets, and sun visors. Beech, which 
formerly had estimated that there was a 
market of approximated 525 million in 
Ocbonairs, has revised this estimate up 

• Bonanza N35, selling for S26.500 in 
its basic configuration, has an increase 
of 1 52 lb. useful load and now grosses 
at 5,125 lb. Larger rear windows give 
the N35 Bonanza a 13% increase in 
transparent cabin area for a total of 26 
sq. ft. Front and rear seats this year 
are track-mounted. The rear seat has a 
movement of approximately 1 5 in. 
Plane Modifications 

Bonanza and Debonair this year have 
had a slight modification to the central 
system, with a bobweight incorporated 
in the cables between control wheel and 
floor, lessening elevator spring tension 
requirements and providing greater 
stability'. 

• Twin-Bonanza is continued in two 
models in 1961. the J50 with two super- 
charged fuel-injection 340-lip. Lycom- 
ing ICSO-4SO-A1B6 engines, priced at 
SI 00,000 in the basic model, and the 
D50E. powered by high-compression 
295-hp. Lycoming GO-480-G2F6 
powcrplants. which will retail at S87.- 
250 in the standard version. Revised 
instrument panel, conforming to So- 
ciety of Automotive Engineers specifi- 
cations for instrument placement in 
basic “T” configuration, also has been 
lowered and moved forward approxi- 
mately 3 in. to increase cockpit roomi- 
ness. Additional window panel has been 
added to the left side of cabin rear to 
improve passenger visibility. 

• Super G18 Twin Beech, which is 
priced at SI 32.300 in the basic version, 
has been restyled and now features a 
picture window on each side of the 
cabin for improved passenger visibility. 
Indications are that among further im- 
provements being studied by Beech for 
this airplane are fuel injection engines, 
1 lowcver. officials say that they have not 
as vet found a system that satisfactorily 
meets factory requirements. Model 18. 
which now is in its 23rd continuous year 
of production, is a leading moneymaker 
for the company and last year some 
SI 5.5 million, in retail volume, was 
realized in Model IS sales, termed the 
airplane's best year thus far. Last year 
saw deliveries of 96 units, 88 in the 
domestic market. 

• Model 65 Queen Air, which sells for 
5126.000 in the basic model is similar 
to last year’s version, with minor styling 
changes. 

Beech Acceptance Corp., whnlly- 




Shrinking the Universe... through Communications 
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Ask anyone, 
anyone 
you’re trying 
to sell in the 
aerospace market, 
what publication 
he reads and 
respects most. 


Aviation Week 

Spate Tethnology 


ABC 


IO CIRCULATION 75,« 




In preparing for ihe challenge of aero/space 
in the 1960's, Convair Fort Worth is ex- 
panding in the field of sensors, guidance 
and control, reconnaissance techniques, data 
processing, and electronic systems. We are 
looking for imaginative and creative special- 
ists capable of evolving advanced concepts 
and techniques both analytically and in the 
laboratory. 


CONVAIR/ FORT WORTH 



GENERAL DYNAMICS 


owned company finance organization, 
reported that during the past fiscal tear, 
it did a total business of $17,893,988 
in airplane financing, with 298 units 
valued at 511,631,465 floor-planned for 
distributors and dealers and 159 units 
handled on lease and on retail financ- 
ing plans with a total volume of 56,- 
262,523. Since inception of finance 
plans by BAC, the company has floor- 
planned 1,038 airplanes for a total dollar 
volume of $36,386,773 and has handled 
565 retail contracts and leases for a 
dollar volume totaling 521,702,369, vice 
president-general manager A. R. Bell 
reported. 

PRIVATE LINES 


Piper Apache G has been selected for 
twin-engine training at new College 
of Air Training at Hamble, England. 
Nine aircraft have been ordered from 
Vigors Aviation, Ltd., Beech dealer 
at Oxford; first six will be delivered 
next June. College provides flight and 
ground training for students who will 
become pilots for British Overseas Air- 
ways Corp. Program involves six weeks 
of ground school, 150 hr. of single en- 
gine flight training in de Havilland 
Chipmunks, and 75 hr. in Apache Super 
Custom twins. 

Aircraft Radio Corp., Boonton, N. J., 
has broadened its communications-nav- 
igation line to penetrate the multi- and 
single-engine business plane market. 
Line covers Starflitc I, remote control 
equipment for multi-engine planes, and 
Starflite II, local control, panel- 
mounted comm-nav units for light twins 
and heavy single engine planes. 

Cessna Aircraft Co. held its interna- 
tional export management conference 
Nov. 27-30 at Sao Paulo, Brazil, to out- 
line marketing plans and show the 1961 

Finance plans covering modification 
of existing fieechcraft airplanes through 
modernization kits, factory-distributed 
accessories and exchange engines, have 
been developed by the Beech Aircraft 

Piper deliveries in October totaled 
89 aircraft with a factory' net billing of 
$1,510,066. Included in shipments 
were 27 PA-18 Super Cubs; 11 PA-22 
Tri-Pacers: three PA-23 Apaches; 12 
PA-23 Aztecs; seven PA-24 Comanche 
180s; five PA-25 Pawnees, and seven 
Aztecs to U, S. Navy, 

All-metal Mooney Mark 21 four-place 
business plane, an improved Mark 20 
with all-metal wings, will be announced 
by Mooney Aircraft, Inc., in mid-De- 
cember. 
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(Continued from page 23) 

Honors and Elections 

E. H. Fitch of B. F. Goodrich Aviation 

Aviation Distributors and Manufacturers 
Assn., succeeding Paul A. Kennedy of South- 
west Airmotive Go. Elected ADMA vice 
presidents: George R. Galipeau, Van Duscn 
Aircraft Supplies, Inc., and H. Webster 
Crum, Lycoming Division of Avco Corp. 

Dr. Peter C. Goldmark, president and 
director of research for CBS Laboratories, 
has been awarded the Vladimir K. Zworykin 
Television Pri/c In the Institute of Radio 
Engineers for "important contributions to 
the development and utilization of elec- 

and in medical education." 


Changes 

A. M. Seott, manager-sales and service, 
Aero Engineering, Rolls-Royce of Canada, 

Ltd., Montreal, Canada. Mr. Scott con- 
tinues as chief engineer. 

Raymond A. Ruggc, director of engineer- 
ing, Kollsman Instrument Corp., Elmhurst. 

Charles S. Hazard, manufacturing special- 
ist. American Machine & Foundry Co. 

Richard L. Stone, manager-sales. General 
Electric's Special Programs Section, Defense 
Systems Department, Radnor. Pa. 

Dr. Ralph P. Ruth has been appointed 
a senior scientist at the Hoffman Science 
Center, Santa Barbara, Calif., of Hoffman 
Electronics Coro. 

J. Patrick Murphy, general sales mana- 
ger, General Aircraft Supply Corp., Detroit, 
Mich,, a subsidiary of Airwork Corp. 

Lindsey M. Hobbs, manager of central 
research. Lord Manufacturing Co., Erie. 

Ray J. Raupp, chief engineer, Bendix 
Filter Division, The Bendix Corp.. Madison 
Heights, Mich. 

Joseph Havrylak, director of Midas pro- 
grams, Aerojet-General Corp.’s Avionics Di- 

Mai. Gen.' Raymond C. Maude (USAF, 
ret.), director of field operations, Pliilco 
Corp.'s Government and Industrial Group, 
Philadelphia, Pa. 

Harry R. Gillespie, assistant general man- 
ager, 1'rimpot Division of Bourns. Inc., 
Riverside, Calif., and R. C. Archer, director 
of sales. Also: II. D. Wallis, manufacturing 
managcr-RiverSidc plant 

William S. Carley, project director, Re- 
search and Engineering Department. Jansky 
& Bailey. Washington. D. C.. a division of 
Atlantic Research Corp. 

Douglas Aircraft Co., Inc., has appointed 
C. C. Martin United Kingdom representa- 
tive-defense programs, with offices in Lon- 
don, England. 

G. Gordon Prentice, contract adminis- 
trator-space programs. Convair (Astronau- 
tics) Division of General Dynamics Corp, 
San Diego, Calif. 

Dr. E. R. Roberts and J. B. Cowen, 
assistant managers. Solid Rocket Plant, 
Aerojet-General Corp, Sacramento, Calif. 
Also: Dr. Karl Klager, senior division man- 
ager. Solid Rocket Development; Dr. A. O. 
Dekker. senior division manager. Solid 
Rocket Research. 


Electronic Systems 
Engineers 

here is your opportunity to join an expanding 
center of advanced electronic systems capability— 

T he Columbus Division of North American Aviation, Inc, 
is a center of electronic systems capability. It is the 
designer and builder not only of aircraft— such as the A3J 
Vigilante and the T2J Buckeye— but also of missiles, radar 
antennas, radio telescope systems, seat ejection systems, 
special support equipment for future systems— such as the 
Minuteman.and other diverse products.The Columbus Divi- 
sion is also the center of extensive advanced R & D projects. 
Here, there are unlimited opportunities to contribute to 
advanced technology— and to forward your own career. 

Currently, the Columbus Division has openings for Elec- 
tronic Systems Engineers. These engineers will assume 
responsibility for the development of electronic equipment 
for advanced weapon systems, lb qualify for these posi- 
tions, a background in one or more of the following fields 
is required : 

Data Processing and Handling 

Design of Electronic Checkout Equipment 

Design of Electronic Packaging (Internal) 

Design of Logic Digital Computers 
Design and Development of Transistorized Circuits 
Development and Design of Antennas (Airborne and 
Ground Based) 

Development of Microwave Systems 
Digital Programming 

Ground Communication and Surveillance Systems 

Operations Research 

Radar Systems Design 

Reconnaissance Systems 

Semi-automatic Electronic Test Equipment 

Servo-Systems 

Solid State Devices 

Systems Analysis 

VHF-UHF Antenna Development 

Electronics Engineers who are qualified, through education 
and experience, and who are seeking better opportunities to 
technically express themselves in any of the aforementioned 
fields, please forwai'd resume to : 

Mr. W. D. Mclvers 

Engineering Personnel Supervisor, Box AW-222 
North American Aviation, Inc. 

4300 East Fifth Avenue 
Columbus 16. Ohio 

THE COLUMBUS DIVISION OF A 
NORTH AMERICAN AVIATION, INC. 
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creatively on the' development of 
advanced aircraft communications 
and navigational equipment. 

Write in complete confidence to Wallace F. Wiley, Chief Engineer 
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13B South Brockway, P. O. Box -.06, Olathe. Kansas 

FASTENERS FOR AIRCRAFT 4ND MISSUCS 

' t t"' . . u, 



AVIATION WEEK, Do 


EMPLOYMENT OPPORTUNITIES 



GENERALff| ELECTRIC 




EMPLOYMENT OPPORTUNITIES 



Several select positions are now 
available in an analytical group 
engaged in performance analysis 
of systems that will represent sig- 
nificant advancements in the state 
of the art — advanced hypersonic 
air-breathing propulsion systems, 
nuclear power-cycle concepts for 
auxiliary space power-units, air- 
transportable power-packages and 
central power-station equipment. 
Studies require objective imagina- 
tion and a wide range of scientific 
and technical skills. 

Programs are of the long-range 
sustained type and have excellent 
management support. Readily 
available are superior analog and 
digital computer services and 
contributing efforts by experi- 
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R & D 
CAREERS 
AT 

TAPCO 

Space-age opportunities ex- 
ist at TAPCO-TRW for engi- 
neers and scientists in many 
fields of advanced technology. 
Challenging fields that include 
solar power systems, ground 
support equipment, missile 
APU's, high velocity nozzle 
systems, hydraulic and elec- 
trical systems, fuel cells and 
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Technical Placement Manager 
Lists 17 ‘Most Urgent’ Openings 
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Some Current Areas of Need 

• POWER PLANT TEST AND ANALYSIS 

• INSTRUMENTATION AND CONTROL DESIGN 

• PUMP AND VALVE DESIGN 

• HEAT EXCHANGER DESIGN 

• REACTOR NUCLEAR ANALYSIS 

• THEORETICAL PHYSICS (PhD) 

• EXPERIMENTAL PHYSICS 

• NUCLEAR INSTRUMENTATION 

• COOLANT TECHNOLOGY 

• REACTOR COMPONENTS DESIGN 

• X-RAY FLUORESCENCE 

• ENGINEERING MATHEMATICS (PhD) 
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